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I w /cK 1^ J -TT or as <^>' cn 

immn 1 1 

mm^^mmi^mii. mmr^nmtmtt±.^mmt<7)m\zBWija^firzm^m^iz^ 
[mmn 3 1 

% 1 «BEftW±c?)mjEEEP^ntc <J: •) m 1 ©J^LfA^ftom 1 ^m>itii *) . 

HUie^ 1 mff t liffitt<?>S'5r-l> ^ 2mjEEMmT<^«ffiEP^Dlc J: •} HOiem 1 fijAfft J: •? n 

Huie^iJxiiiimtttt^*^ "b^/j^ $ ti re =t T ^ 

[fS^I^Jl 7 ] 

Ifj^Jl 1 ~ 6 t7>v^i'tii)^ 1 Jliciei5<?)^^i^«#ife^ic t>v^T . 

HUie^i^m-^H . X ^ >f h Jltii , IS ^1- > h lit it . 5'>rXT^>--/n>X 

if 5|<JI 1 7 ^ov^-f tifc- 1 JHcie«j<7>^ii^m#i^Tic*5v^T . 

[IS5)<JM9] 

PffS^ffifi^J:l:T-«^i&^nrc^v^'l4^:^i:^^^:^ t <j-'b'5r^ -7- 7 X ^ fife L . 'Sr < 
i: t 2 o <;>^J1 ^ifi^ 5 tl 57 - r -y K ic X ^ Efl L T Huie ^ 7 X v J; ►) 

m lb- ^ =5: s m 11 ^ Hti le ^ « <^ ± ic 0 fiK i- s ^ 3 X 3g t . 



im^m 1 0 1 

[i*5^Jl 1 1 1 

mw.mum\t. Huiemi^n. m%^^2^m> -Bt^ummt-hmr^^n. it^m.'^mm.m. 
m^m 1 2 1 

mm^umxt. Huiemi^n. Huie^2^ii. 7kx/m^<7^m.^m^-^^tszh'knWit 
m^m 1 31 

if 5i<ji 1 0--! 2 (Ttx^-fini}- \m\zmm<r>^^mn,iif^m=f'\zis\^x . 
\m^m 1 4] 

M^jii 2>mm<r>wmnwm=f-\zis\-^x . 

[if J^JI 1 5 1 

1 3 xij 1 4 mm<^^^mnwm=f\zis\^x. 

[if ^Jl 1 6 ] 

if ^JM 1 0 ~ 1 5 <7y\^-fni)- 1 Jiicie«^<?)^MM'a#m^ ic fcv^x . 



I w An ti i Tinu w 
[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ 0 0 0 3 ] 

>t>nctt. < fflv^ ^ tlT S fz, ^ c7>4'<7) 1 o i: L T . DRAM 

(Dynamic Random Access Memory) < ^ tiT S D R AM<7)^-feie'H^T 
T. > t 'J -b^u i: v-v 7 ) T-li. 1 1 HfiOMO SF E T (Metal-oxide-semi 

conductor field effect transistor) fe^^'Sr*). Mfi^ tifz ;^ =E ^ Ji(7yMUBS.\zm 
X. hnrzm-^<r)-^m\znZ^-t^mj£'^ . e <y h mt^hn^mti^'y y >\^it^<r> V o n l 3h 
^VMiTof fj i:LT?X»)tbfCi:T. Ifi'lt 5 tlT -5 7=^- 5^ ^ .^t JH -f ( |^ iff ff :5: 

1 #ftS) o 

[ 0 0 0 4 ] 

-S, tfcs ck < ^ tlT S J: 7 IC . DRAlVITMi. t^*- 5^ § i^tp 'J 7 U «y S> ^ 

[ 0 0 0 5 ] 

«ilS^-t?]oT t ^- 9 t^m^\^ti:\-^^mX'3hh^m^-^<r> > ^ M i: LTli. ROM (Re 
ad only Memory) !b» d; < ^ tiT v> ^ i?*. Ifi^ ^ tiT S •r'— <?>Mi"^^M)b*^^ftg 
T^fei). *rc. SSJII;^.Rrfi&'5rT^Jf ^ttc?) >t'ii:LT. EEPROM (Electrically 
erasable programmable read only memory) ^ ffl 7 ^ -y 3. > t 'i (Flash memory) 
i?*^^^ tlTv^S (ifffF^i^ 1 . ^^!HffF:ifi^ 1 . 2#M) , 7 7 >y >- ^ > t 'Mi. 

[ 0 0 0 6 ] 

tc -7 V :^ ^ <r> :^ ^ ^) ^ >v \t . MOSFET<50r-h mUgP i?* . feO ffll r- 
hmMti^igr- hm«6^*L/::M!S[<50W<j-^)5rS X 5^ -v ^ r- h (Stack gate) mm.t 
Tv^S, 7 ^ ^ ^ -^.^j.^ v^igr- h lcS^»$ nfc«<^<50«lc d: •? . MO SF 

[ 0 0 0 7 ] 

7 V >v ^ > t 'j (50 ^- 5^ ^» S . K U ^lit^lC^mJI^ep/jn L L * 

*iflIlc^mW^E|];ljn LTF -N ( Fowl e r-Nor dhe im) N > ^-^ m^^t^ ^"t C i: T- . 

*?ti€), 't'- 9 <^mi:\t. Y- V i^mm\z':^i^\^<r>Mn^^twifa-t ^ z hx . nm.y-v 

[ 0 0 0 8] 

77-yi^^>^:'Mi. DRAMiOJ:7'5:'J7i.-yi/^i^f^)!,»^^;5rjxH. F-Nh>^^ 
^I'^m^ffl ^rz»y\Z^ Y)KAU\Z\t^X^- 9 <r>m^ ^'Bi.um i:\zm -f ^nW\ti''n Tz 
^v,MC:K < o T L * 7 t 7 «?>Pa^S**^5S. ^"btC. "T- 9 <r>m%)h^ ' mt:^W)m 



t; CO 'S? o 

[ 0 0 0 9 1 

v^/z^^^m^*: > t (lilT. F e RAM (Ferroelectric RAM) ^iSii't4#(?>^mffii:f?L 
■^my-^rz^mm^ > t (JilT. MR am (Magnetoresist RAM) t\.^i) ^j: tii^'AB $ 
tiTfcO. ^^^cW5^^tlTv^^o C<7>4'T. FeRAMli, Klc^fflfb^ tlTv^S C i: 
1.«> "3 . itiiac^^li^^V^T'S STI^m > t /^ItT-^r < a i'<;>D R AM«t ^§ 

[00101 

^ T='> (PVDF) fcn^$ ti^ «); 7 :5:i^^^^^?|^«f*:. B a M g F 4 ^ if <o 7 -fb!!^ 
[001 11 

Stfb<l^?MiJim#:ii. BaTi03. PbTi03^rir<?)-^a^x^^h ^iat (Perovski te 
). LiNb03. LiTa03'5:iroM^^u>-:»->f h ^jf (Pseudo-i Imeni te) . P b N 
b30g. Ba2NaNb50i5'5rir<7)5'>r7.^>.^a>X (TB) ^liit ( Tumg s t en-b r 0 
nze). SrBi2Ta209, B i i 12^^ ^ <^ ^ ^MV^m^ie. \ &m\il\\ layer-st 
ructure i e r r oe I ec t r i c. BLSF) L a 2T i 2O -j-^j: t <7> ^ u ^ u TiMM (Pyrochlore 

[0012] 

^fz. m^f-^ikmniifi\t. * 7 vit\^- (PVDF) ^^tb. 7 >v-fbtr^ 

y (PDV) i:H7 y fbx^ U >iOitfi^f*:c;)P (VDF/TrEF) 5rir<)»*>0. i^i^ 
[00131 

JiaiL/i^^i^m#«;^<?) 7 F e R AMtcii±lcg&ib^^^ij|m#)b*f^ffl ^ ti-S o 

(i,:ir. -^xi-f T^ij m^^mn.^}z^^) <?>4«T-=tPb (Zr. ti) 03(pzt) 

[00141 

fi^<50^ttm(^fiil6!i<7>'£^M'l4!b-'b. ^NMI^ (MM) -C'$6l^^li^«#<7)'l±S6lc|ZC icf -6 
V XJH^tiit^ll^m* (BLSF) ^ tlTv^^, L L . fC Jt^^ 5)- 

[00 1 51 

77-yi-->t';cont?'3i:LTW^f^tl^FeRAMlciJ. ±tc. X5'<y^'^i:FE 
TMlc:5>M$ tl€>o X5'<yi'Mli. 1 h 7 > >-* 7. 5^ 1 ^ ^ ^n- ^ 5^ ^ F e R A M i: 1> tl 
X C <?)^ij|S*^^ 13 3 0 ic^i- J: 7 'Sr 5^ -y ^ ^df. ^ y>ci^ 5^ o t i: . 7'^-:^M^^ 
5'^t#ot<7>. 5'^Jto't<;))b**>^. X5'y^'MlCl±. Ih7 

^i-*;^^' 1^^^A'>-5'SF eRAM-^cn^2 ofiiaT^^iftf^fb^ ^fz2 V ^ y^'P 
2^i7^N-->5'MF eRAMi!?**>€), 
[00161 

III3 Olc^-tX5'-y i'M^oF eRAMti. ^ip#*1Jxl 6 0 lc7)±lc. v-7.1 6 0 2 
. KU-O1603. r-h ^^fli 1 6 0 4 ^ L T^lt "o tl/c r- H 1 6 0 5 J: ») 
^UO S> V ^ :^ ^ -^m ^ . M0Sh7>>'*:^5'<7>V-:^l 6 02 JC. Tg|51Sifi 1 6 



i i > 1!K oTi ^ 11^ W- "J U O 6;i ^ HF^ i U i <i • JL. DP^TSH 1 U i O «" "J 'd. T T ' > ^ ^ A/" ]-Jc Vfli 

LTv^^, 0 3 0 c;> T- ti . V - 1 6 0 6 Ic ck •) ±16^ ^ 5^ fe» V - ;^ 1 6 0 2 

L T 6 , * fc, h* U > 1 6 0 3 icii K U 1 6 0 7 L . m^TLH- 

10 0 17 1 

^ ( ^ ^ ^ 1 6 2 1 ) IC 9iltl i:LTl^lil-t-5Ci:T-. ronJ^b^VMiToff 

J <7)T='-5'i:LTlX»)tt!-r^ifi6^J#oTv^^. ^1 i5§ m # 1i li . mji^EP^n L T < T 

I 0 0 1 81 

±a!LfcX 5'>v^MFeRAMlC)hj-L. FET^FeRAMlJ. /Xiin^S^ F e R A 
Mi:LTaB^^nTv^-z>o FETMFeRAMtt. lh^>i^*X5'^FeRAMi:tiifli 
tl. . MO S F E Tcor- h fliffi h ^ ^ ^1. 1it»X<?> r- h ^fe^^cT)^^^ ») ic 

^^.i^^-ft^^^ieg L fcMF S (Metal-(erroeleclric-seraiconductor) MF e RAM. M 
OSFETior- Hmfife<7>±lc^^^m<*^^%iegL/2MFM I S (Metal-lerroelectr ic- 
metal-insul ator-seiniconductor) MFeRAM. ^ ^\zMO S F E T (r> h t Y 
- h ^^^<7>^lc^|^m#^^ieg L rcH 3 Uc^-tcfc^'SrMF IS (Metal-lerroelect 
ric-insulator-seraiconductor) MF e R AM-^ t <r> I N^>i'*X5'MFeRAM)t)»«fe-g> 

[00191 

S 3 1 ic^i-MF I STli. 17 0 1 ^ ±.\z . V-;^1702, KU-^^l 

703^fii^. v-x. Ku ^ >raicie^$ tifcr- hi^ii^^ 1 7 0 4 <^±ic. ^iiirn^ 
=5:^!^m#is 1 7 0 5 sj^m-^ji 1 7 0 5 co±jcr- h mm 1 7 0 e^m^^ 

c V - X 1 7 0 2 icii V - 1 7 0 7 LT V - xmjEi)*EP^n ^ ti. H U > 1 7 

0 3 tciJ K U lymrn 1 7 0 8 ^/hLT«9^tf **}gijSgLTv^-5, 
I 0 0 2 0 1 

ctl^<?>FeRAMa. MOSFE T <^filjf^ ic ^ffi^jlffl ^ -ii fz <^ T- ^ *) 

. ^m<n^miz J: •) . r- h i^mm 1704 ifiT<?>^ii#^ffltc^ ^ ^^^i, 1721 
^mmat. ^fi^^ n^K^Ma t <7>^m-^i^ »)aiL. z<r> t ^ <r> - ^ - \t l ^ ym<^ 
nmi.^m^m.') . mm«i>5r^>? 9 'im^<7> ronj*>svMjro f fj i:LTBx»)ai-r 

[002 11 

FETMF eRAMT'li. ®) II 6- ^ . T='-5'g|^aiL^^foT^. ^Ii^m#<7>5>1i 

^1 h7>>^X5'lif^^N-x5'^Fe R AMlctk-^T^^BIt^/h^ < T- $ -5 C ft- «b . 
mmmitlz^mX'^^mm^n'o. Lft-L^r**^. ^^ica. l h 7>i.-x5'MF eRA 

M<75 7*>MF I s^F eRAM (03 1) T-ii. nmMi^m t ^^mi^<^miz Y- hm.mm 

[ 0 0 2 2 1 

> '^izmm-t huw<^ji^m^n:^m\-^xit. mmm±\zmWi^'it<r>H^mmnfi'^mfi^-t^ z 
t hmLt-^ fzo z<7^rzdb. 'ift^mmxi^m^ nfcMF i s^f eRAMii. ^^mm^ 

[ 0 0 2 3 1 

$h\z. ^mi^<^±[zmf^'t^mmm<^ffam)^^L\^m'^. m^iz ^ ±c ^ - 
ifiiicj;oT. mmm¥<^^mm.i}^^ ^izi&TLxL^^ o zinh<^rzib\z. ^s^^o^uf i 

S^F e R AMlci?v^-Cli. > t -J i: \.X <r>W\f^<r> "t- $ m^'&i^ 5'#^) ft* 1 0 



[ 0 0 2 4 ] 

t Z^-^. MFMIS^FeRAMlcfev^TlJ. ( P t ^ S r R u 0 2 

<^±.\z^mm,Hfi-^mfi^-^B ^rz»>. mf i smf e r AMiiitc?) * 7 ici^ 

[ 0 0 2 5 ] 

MF SMF e R AMT'tt. ^ipi4c±i0i^^^^.£x^ t L 'Srv^ /ia^lc. iKHB^lcM 
^^i«#^c J: i,:$^1StfOiB:T^lHl3ST-§ ^, L 6^ L . ^/^u r ;u ^^&^M0 C V D>S ^: ir<?)^^IJ§ 

'i^M LTv^ $v^. ^HfC^ftl^^XPlg^^ < LT L t 7 = ¥ 4> i: 151 ^ 

c7>^fflic^fb^ (Wffi^fb^) )b*?f^fi^^ tlT L ^ o fcii^. MF I S^F eRAMi: 

[ 0 0 2 6 ] 

<7>Bmt)^±% < 'Sr ») . iEfil>5r > t ift fF )b* T § ^Sr < 'Sr^, ?f^^ L fc^^^«#fli(?> p°d 

[ 0 0 2 7 1 

±ai L fcF e R AM^ irx-li. ^#±^<7)^fbi|^^^i^'e#c<7>jj^;]^/,*S^X'*> ^ o * 
Ttc^ ❖ )5:0R!^^g;5r;c/ff ^^o^ljgjf^^;^.^^,!^^^^-^^, #Jx.lf. '/^ur^u (sol- 
gel) 7ii:*t^^W^:5i'l» (Metal-organic depos i t i on. MOD) -^^t^it^m^mnW: (Che 
mical solution de pos i t i on, CSD) . **^^Jl<b^mi=i±ftfi^a (Metal-organic chemical 
vapor deposition. MOCVDX a MO VPE) . ^< ji ^ - U— ■^•■f'.t'i/*>-3> (Pulselaser depo 
sition.PLD) . ^S^^ 3 x h fb^^^itftvi (Liquid source misted chemical depos i t i on. LSM 
CD) . "^^^i^ttlivJ (Electro-phoretic depos i t i on. EPD) . ^iHi^ X -v 5 'J > rvi 
( r (-sputter ing. R F :^ 5^ ^ v r h n > v 5^ i: t» ) . ECRx^^•<y 
9yi (Electron cyclotron resonance sputtering) ^S: )t7*#l-f ^ ti S , 
[ 0 0 2 8] 

z n <h <^ fi^m:^ \t:<^ 1 ^ITl t ^j: X ^ cr> . ^/^^r^^v^^M0Dv^i:Pf^^t^-5)CS 

Dmx'$>^. c sDmit. ^mmi^^Tymn^^mmmizmmL . zn^mi^izm^ - 
•kW) ag LT^^0;^-t^:^vST'5b *) . mmT'itmrn^mmiz^mmi^mt-mfi^X'^ ^<7^ 

[ 0 0 2 9 ] 

m^izmmzm\'^ ^mmt^n^ fix l *v^^«^^^K6»#^ti'5rv^ z irc^^Pcg^Jb^^B^ 

[ 0 0 3 0 ] 

i^fz. c sD'A\ii9\'<7^umiz ^ ^^mmi^m<^mm,'hUA^hiix\^^. mx.it. :j^^'> 

fzdtyiz P L D^&Ttt> »^tc Jl^fiK ^ tl S ?il^m*<7)flii¥ • BM^j: t\zi^^ ^jiMlH^^'^^ 



AS W O o 

[ 0 0 3 1 ] 

mmt-^li^Vt-t^^'At LT=i>i^^h TJimij-^A^ ^tlTv^€>, Ljb-L'Sr**^. 
[ 0 0 3 2 ] 

1 0 0 3 3 1 

9'tkX'\t. ^vS'tt^yx t LTT^u =f> . /xCv'tt;^ ^ t LT^^^fflv^Ti&fbit^ 

^mmwtr^j^\. tz^^ . ^m}L\zWi^i^^ ntz^mn^wm^ <r>Wcmi)^'ft9t\zu*) i^^tii* 

[ 0 0 3 4 ] 

zcofzi^. ^^.mmi^'^mnLrzmz. n^imi^p^j: t-^m\'^rzmm^xcoi' ~- y rt\^ 
itn^mmmmiz ^ . ^wv^izr^ii^Lrz^mmi¥m<^mw-^&^m-t^'Z^^t^3h'yrz, 

n'Htj^m't t\^^mwii)*3h':> fzo ^tz. z<r>T > ■rxnxn. -s<?)^m^#€. * 
^\zmm-t^rzdb. um-^j:ir<^^f¥^mmizmm^^'Z^mij^3r>'^rzo m^x. r^i^-r^m 

[ 0 0 3 5 1 

lifz. X^^-y 5^ Kc;)Jlo"oS^3C#-t-i>;'7Vi i: LT. ^ u h u y (E C R) 

mizmmt. mmiz. 9-yv h tmitm\zMm'<^xitn<7)m.w,mm^B\imL. ±ieEc 

RX^±^ i±rz-:f y X-7m^(r> ^ ty-^ 9 -Y V hiz^l B^i^WiV^^ ^X v 9 y ■T 
[ 0 0 3 6 1 

'^^<n V 9 '(kX'Xt. 0. I ¥ 2.n^\^X}L<^tr7.BtiX't{:\^h'^-&ti:-r ^ X^\tn<h 
tl^v^<^lcr+ L . E C R ^^N* >y 9 v£T-tt. ^^^E C R -7' 7 X-^jt?* 0 . 0 1 P a ^<^J£ti 
xm^il^nm^'h-:>, l^fz. E C R X/N--y 5'v£li. M^'i^X ii.rtM«jElc J; . 

E C RlCck *) ±mLrzn^^ i7_ V«y h JC^TT X^N--y 9 ') y iT^^f") ^4^. fiv^JEE;':^ 
X^A- -y 5^ > r!b*T-§ -5, 
[ 0 0 3 7 1 

E C R X ^N- -y 9n:X'lt. S^Hx tc E C R 7- 7 X V STl i: X ^N- -y 9 ^ tl iJ^H^tt ^ tl § , 
E C R ^ 7 X vgili+'co :d-> li . MfCfi^^lc J; 0 1 0 eVij-'o?^! 0 e V co az ji ^ - 

Lx\.^hrzdb. &mizmM-t^^ty<7>^tymm^m'i±B<WLn^o tttoT. ecr 

7-^ X-7Wl^co :i-yit. X^N- y 5' ^ tiX MM ±IZ MM L fz JUmn^ iZ ^ ^ - x. 

^tn\z. fBmnTtm:mt<7>^<^fxm'^is.m't^ztt^*). mmLrzm<^mwi3^stim 

[ 0 0 3 81 

E C R X^N- «y 5^ ^aXMJ . <&v^^^S^T-^D°DM^^i?*ff^fiXT' $ -2. Z t <j*Jtf i: o Tv^ 
i>o E C R X^N- -y 5'>jT-V^feMcMD°DM*»fli^ttf« 3t)Mi. ^J^lf. !RffF:Jcit2. i^f 

fP^ms-^. INf rF^S^ 5 ^#•'.9^ ti/iv^. $<b^c. E C R x^N- -y ^'^^li. ^tfOitWil^ 



^<D\zmLX\>^^, ^fz. E C R -V 5^ vST-ttI* L/c^c;)^Ht 7 :j- □ vM±. m-T^r 

- Ji<r>:i-- ^-X'^tBX'Sh^. fi&oT. E c R Mmmm Y - h mmm^or^ 

[ 0 0 3 9 ] 

It. *#fF^S^{4 . !ff fF^i^ 5 , IMf fP^i^ 6 T-li. M UXli :^ H n > ^ O ^^^#t?^i 
i^m^*^<7)tlijHtcov^X^^ LTv^ ^, tr^. ^^^tfF^S^Z T-a. B a 2N a N i 5O i5<?>®i 
jUlcov^TiJ^ LTv^-2>o ^ <blc. ^^Jff fFlScS^ 8 T-H. B i 4T i 3 O 1 2<^Maa ic -o T i3 

[ 0 0 4 0] 

L*-L'&i>*'o. t?fe*TMi. E C R -y 5fe A t^fe* x ^n- -v 5^ J: Is] 

LTv^/z, C<JOfc<56. lAfe*TMi. E C R X^N- >y 5'>S^fflv^T^^.i^m^*^^^ff^R^LT t . F 

[ 0 0 4 1 1 

3 2 ic^-tck 7 ic. ^ai#3^« 18 0 1 <^ ±gPlc (tJiff^fi^ L fc^^ If 1 8 0 2 ^ofifrC 

) , 1 8 0 2 <^©jn:M<7)$!ifflJa . m<i i 8 o 3 tmm i s o 4 t co^icmff ^ 

en^-t -5. c t x-n 7 <. 

[ 0 0 4 2 1 

[itffP^i^ 1 1 !f#PI¥ 8 - 0 3 1 9 6 0 ^1>« 

[J^fF5:ffi^2 1 ifffpm 2 8 1 4 4 1 6 

[!ffl^:J:S^3 1 J^ffm 2 7 7 9 9 9 7 

[J^l^^i^4 ] !^^^ 10-152397^ 

inff-^mS] ^f^T10-152398^i>i5 

[iff fP^i^ 6 ] mm'f 7-263646 ^'Am 

imff-^m 7 1 2003-77911 

^^J V 19 8 1:^. (S. M. Sze. "Physics ol Semiconductor Devices'.John Wiley 
and Sons. Inc. ) 

[#!ftfF:^i^ 2 1 n-mm±mm. mmmm. 73^. m9-^. Miiee. 2004 

. ^B 1 7m. mb^. 2 2 2 2M. 1 9 9 9¥ (J.Vac.Sci.Technol..B17,no.5.22 

2 2 ( 1 9 9 9). 

[^Nf ff 6 1 nnh<^iy' ^--^>i ' -T-f => Y ' -7 m; m7 en. ms^ 

. 1 7 6 8 H. 1 9 9 4 ¥ (J. Appl. Phys. , ?6 (3). 17 6 8. ( 1 9 9 4 ). 

mnff-^m 7 ] -nm^cT) rmi^Rz/m^)^^] .^44-^s86h. 1997^ 

[I^J^fFlSCi^ 8] n^h<nT ■:f ^ ^ V ' V ^ 7^ ^ ^58"^. 243H. 

1 9 9 1 (Appl. Phys. Lett. . 5 8. 2 4 3. ( 1 9 9 1 ) . 



[ 0 0 4 3 ] 

m\z^mwmit'i^h-'mji^^ fix l ^v^. iis!;^««^<?)^:t^#< c7)XPig<7>^^)b*!tf'i±ic^ 
§ < BmL. ^n^<7y^~- 9 m^it^^mx^h z t t^^m^fi^, m^.. ms 2 \z9jk^ 
m=Fx\t. 2^nfs.<r>^mmmLi)^mf^^nxish'f. i ^nmx^- 9 <7ynmBi^^^ 

[ 0 0 4 4 ] 

H 3 2 iz^.-tmi-iz^hfih'mm.nj£\^ >- -j xa. ^mi^mwt 1 s 0 1 t^^mn 
#11 1 8 0 2coHm\z^±Lrzxmiz. mj-xitt^- 'it^mm ( k ^ -v y) ^n^rzdbiz 
h t^nxK^h. z<Drzi^. nf^^mexn. m^e^mizmm-t ^ -v^t-'^j^-^j: 

v^+t5|£|.*««f * L < . 18 0 1 )b*iiLTv^-5 i: LTv^^, L L . ^fflXPigc;^^ 

/inic#-7 'j - ^^mmtc J: •) ^'^Jfi^^li^ <=5r^, ctilcjT^L. 18 0 1 

<7>±ic^ra^ < ^isimni^m i s o 2 ^ff^^u. -j - ^^m^^^^i'^'ar <-rnii. ^■\''i-7'ioffl 
:^E?^<?) > t 'J «j#^^f 7 ic itm^m\z^mx'^h'h<^x3h o ^c. 

[ 0 0 4 5 ] 

*^B«tt. \^i±<^^^^£mm!k^mm'thrzdb\zKi:^iirz^<^x3h'). ^*)^^\zmm 
^^^.mmwmT^m^.xB ^ ^ i iz-t^ z t^um t-r 

[ 0 0 4 6 ] 

^mniz^^.?>^^Mm^mT-it. mm<^±\zr^fi^^ nrzr^^mmt . zcormmm<7)±,\z 
mii^^ nrzm&<^mmcom.mm t . z<^mmm<^ ±\zBm.^ nrz^^mni^i}- ^^j: hm&<7) 

<7)^fkmm,i^m t . zcr>^iSimmi^m<^±.\zmi^^nrz±^mmt^:i^-^j: < ti^m^. 
mm^mii. 'J^^-^j: < t^h 2'o<r>^m-^%t^ij<^x3hho z<7> ^ ^ \zmii^Lrz<r>x . ^^mm 
i^mit. T^mmt±.^mmt</)mizi\ii]\\^tirz'mnm^\z^*)i^tjimij^mit~th. wv^ 
mx.ht. ^f^.mm^mit. ^hm^ n^ms-^j: t<^mm.m^iz ^ ^ ^tKO-h^^it-t ^ . z<^ 
^^^mm^m^xit. r^mmt ±.^mmt<^m\zmM<7ymm^B\imLx^^Mmi^ 

h^mij^mhii. m^it. ±mmm\z. mM-^m)£^i\imLrzii^<7)mmi.<^m&iz^*) 

[ 0 0 4 7 ] 

±i^^^mni^mi'izisK^x . ^^Mm^mit. m i fiflEMi-M±<7^mffen/jnic j: ») m i Sfn: 

1 ©fjxfiJ: 0 &v^^2B:mM^Jf 2t^.lBi: 'SrSo Ij^m^mT ic T . TSI5« 

rz^<^x3r>-^xij ^ < . z<7^m^. r^mmtmrntitm-x^-oxij ^rz. ±ie 

[ 0 0 4 8] 



c_ Hjc ^ c A/- "J 'd. -5) y >> ^ -< ■a. lit /JiA. X 'd. \ c X) ^ ife- «- "J w w c: >i L y — / v 

h m <^ X ^ EH L T ^ X V J: 0 L ^ 5^ - r >v h ^C ® 5? 5 1± T X -y 5^ 

<7) ± IC ±ggmii^ fl^B^i- ^ m 4 t % «i ^ ^ ^ CO T -5 . 
[ 0 0 4 9 ] 

sgpjiijv mi^n. m2^m. n!.ummt}^^mii^^ ^b^fti^fl^mB^ictti^Lx 
m2^ii<?)ffifi^it**/h$v^t<7)T-*>oTt «j: < . ^gpjitt. mi^m> mz^m, 

[ 0 0 5 0 1 

umm<7)i\:^&mmm.fi^izitmLxm 2 ^«<?)ffifi^it)b*/h$ v^^^flgT-*>o x j: v^. 
L. ^mwcitmm~m\t. ss(^s5^i^#*55:v^. ^sr*?. ^ 1 ? >T'ifc •) . m2^ 

1^ H ^^SiT- ^ ti cb , 
[ 0 0 5 1 ] 

mt ±.mnmtco^izmm<7ymm,m^^i\imLx^kmn.i^m(r>ii^tfiii.^'mit^ ztf 

[ 0 0 5 2 ] 

m\z)si-f ^^mmi^mj-cr>mi^m^m^ii3\zfik'tmmmx3h^. m i \z^-tmTit. 
It. ^m^i^ 'J =1 > ij-<h-^j:^mm 1 0 1 <7y±.\zmmm 102. rg^msn 103. m,mm 
10 4. 105, 1 0 6 ^ m ^ ^ ^ ^ iz L fz cox ^ ^ o I 0 1 

ij. ^ip^*:. ^it#c, ^m^j:tcomm'\inn<7y\,^-ftit}-<hmfi^^rix\^xij^\^. mm 

0 1 tiTv^^jf^. mmm 1 0 2 li'S: < ckv^, ^/c. ^^Jx 1 0 

1 6*^mtttt5^fe-'ofllfiK^ tlTv^ ^ii^. i^i^IB 10 2. TSmiSJl 1 0 3 It^j: <Xi, ^ 

< . zco^-^^ mm^mnij-hmm,^firzmm 1 0 1 a*, rmnmt^j:^, 

[ 0 0 5 3 ] 

Tsmii/i 10 3. ±gi5m« io6ii. m^it. e^(pt) . 'i^^r-^ u cru) . 

^ (Au) . IS (Ag) 'St irco*^a^#t?M^^fa<7>^/l*^'b1«;3^5 tiTv^tili =k v^c 

^rz. T^^nmm 103. ±si5mffi 1 0 6 a. 9 > ( t i n ) . -7 u i 

HfN) . =r - ^ um^V niy =f- ^ u (SrRu02) ^ ifft^M ( Z n 0 ) . ifti^x 
X ( I T 0) . 7 -v fb^ > 5^ > ( L a F 3) ^ ir60 3g^^«<7)^rb1^^iefkif^^ 7 «v -fbif^ 

#^oft^iH3. ^h\z. zfi^-kn.mx^rznt^mx^'^x^ ^\^. 

[ 0 0 5 4 ] 

ife^n 1 0 4 li. -miti^ ') , >) :Dymmitm> TJi^-j-, xn. ^) ^^u, ^ 

itm. LiCaAlFg. LiSrAlFg. LiYF4. LiLuF4v KMgFs'frirt?) 

7 <y itm h mi^ $ tiT v-» ti If J: v> o ^tz. f&mm 104 a. x^^^'-^a. ^i^^. x 



r 1-. ^ -y- \y , -I V r V y ^ , /u- -I _ y ^ , ' w — y , ^ ^ ^ >u , jy^^j- ^ ^ ^ ^ ^ 

3\\-k^\^MM'^m<r>m\\L'^lk-um.\\L'^. Xii. l-^l±<7) tc^^ a- >- ^ - h (^H. ^ 
[ 0 0 5 5 1 

liB!^ 5 tlTV-ktlli J: V^, 
[ 0 0 5 6 1 

i¥iMlca. Bi4Ti30i2. La2Ti207 BaTiOs. PbTiOs. Pb (Zri- 
xTij) O3. (Pbi-yLBy) (Zri-jTi;;) O3. LiNb03. LiTaO^. KN 
b03. YMn03^ir. PbNbsOg. Ba2NaNb50i5. (Bai-jSrx) 2NaN 
b50i5. B a 2N a i_xB i X/3N b 5O 15. ^ "b ic . -fffi. Ilfffi. Hfffi^o ^ < i: 4j - |i 
<^ ^ tl-bcT) :i->c;>ffl<^^^p-l±^^-tie^^ A i: L . Efffi. Sfffi, A ffi ct) ^J,^ :5r 

-^^O t L. 1:^ vx^^i-ie^^B i i: t . 1 ij-'b 5 i^^-tie^i: L f:: § tc . ( 

B i 2O 2) 2+ ( A,„-lB,„0 3ro|i) 2--?^$ tl^ XV7.;i)|^«|jil£}f o^i^m#^fflv^^ 

[ 0 0 5 7 1 

(B i 2O2) ^"^ ( Aro_iBm0 3m+i) 2-T'^5n^ X v xil;t^^f at^Jfo^^fjim* L 
TIJ. SrBi2Ta209. SrBi2Nb209. BaBi2Nb209. BaBi2 

Ta209. PbBi2Nb209. PbBi2Ta209. Bi04Ta30i2. CaBi4Ti4 
O15. SrBi4Ti40i5. BaBi4Ti40i5. NaQ. 56! 4. 5714015. Ko. 56! 
4.5714015. Sr2B 14735018. Ba2B 14735015. P b 2 B 1 4 7 a 5 O 1 gi?*^ 
l-f lb tl -5 » 

[ 0 0 5 81 

L . II Woy^^m (Be. Mgii-^^u;^'; ±M^llco C3. Sr, B3. Ra) 
Sl^tiSii'^^r < i: ^-M^^i-ie^^A e i: L . I I I ]K. IViK. V]gt. V I ]K. VI 
11^. VI 11^. I^. II W^cry^^m (}S^^J1) !b-^jllJti^:i'^'&< 
-tie -^^7 r i: L . ^m^^F-tlfi-^^ Oi:L/ci:§. Lni_xAej(7r03. Xli. Ln 
Aei-x7rj03T-^^ti^^<^f)-^. ^^fj^m^l^Ji 10 5^1iB!^LT^<fcv>, /c/2L. x 

[ 0 0 5 9 1 

'iiJ. 1^05li. ii'^^:<i:'t2 o c;)^Jl ^ $ ti ^c^Wlf fbl^ Jb- -b 'Sr 

-^^z'^^Win.%V^'^7^.•tV^%i3^hm1^^KlX\^^:L ii^^LTfcO . IS i? * fl^ J: ►) 

T=t . i^^^r < i: 4. 2 o ib ^ifi^ ^ tl fc^W^fbij^ jb- -b =5r -5 -^ic ^^Ij^miHf'tt^^i- 

[ 0 0 6 0 1 

. 1 0 nm<50;UT^^'!7Z^^T-*> 0 . 1 0 4 I J . ^mit9 9 Jl t-^iti^ ') ^ 

> t<7ymmt-'5 nmcn^mmX'Sh »3 . ^^mmwm 105li. aj¥40nm^Bl47i3O 
12^T'^ •) . JcUnm 1 0 6 li. ^ii-hmr^^ tLrz^<7y-Z'$>^ . =5rfe. HU L J; 7 ic. 

1 0 1 Jku^mm 1 0 2<^mf^\i. ^fi\zm^ ^<7>Tii^r < . m%%^']t\z9i^m^ik\s 

[ 0 0 6 1 1 

\^xi.X'm.m\^rz. ^f^m 102. Tsem^jg 103. m.mm 104. 1 0 5 



^ E C R ^ 7 X V T- ^ -v 5^ 'J > L T Jf^fi5^ f tl J: , 
[ 0 0 6 2 ] 

C m 2 tC^-tE C R X^N- $'^Elcov^Tl^Bfl-t^ i: , ^ -f , itaH^ 2 0 1 i: C 

nizmm-t^ ^ x v^/^^ 2 0 2 i:^iiB;cTv^^„ 2 0 1 LTv^^tv^S 

m^^tciiii L. S^fl^m^^tc J: ►) X-7^fi!^S2 0 2 i: t Ic gPfc'S^}*^ 
[ 0 0 6 3 1 

i!aiiS2 0 1 \z\t. Wkw^i^n^<^mm 1 0 1 ^'lus^ ti^sis*^^ 5^2 0 4 **sit'bti 

HTilt ^ tLTV>^„ mUts>\^ 5^204^ffi|^LTlHl^^1t-S,Zi:T. Jt ?t 5 -y: -5 +t 3^ IC 

^^<75ffll*|i5J-tt iiS^i^S'tt t ^fS]±^ ^^Zh h^^mh: ^ » * . 32^11^2 0 1 

^ < ck 7 IC 'J > "fV^cD 9 -Yv V 2 Q b t^m x. htiX ^ . 
[ 0 0 6 4 1 

^'-r-y h 2 0 5 tt> ^^^ft-'b 'Sr^Sgl 2 0 5 aF«3Jc«M^ti. iijcoffl i^iiailM 2 
OJ^rtlcStUtTV-^So 5'-r>yK 2 0 5 lCli. •7y^>r^:=^>yh22 1^-/^L 

T/^mi'&milS 2 2 2 IfiJxlJ. 13. 5 6 MH z <?)^;Si^<)*E|l^nprft6t $ tiT 

5^ - r -v h 2 0 5 > i.nt-h^rz^m-Q. nw^^vmnx--^^ < . ^nifmrnx- ^ x ^ ^ 

[ 0 0 6 5] 

■^^ Xv:t^M 2 0 2 tt. S^^v^S 2 0 6 ic^iiL. K^4|v^« 2 0 6 li. ^^m2 

0 7 ^^LT4ii^W 2 0 8 icJii^^tiTv^-g,, 4pvfeW2 0 8li. E|^LTv^)5rvw>fi^n 
•^l^^^gPlCiiii L T ^ „ 7' ^ X v^fi^^ 2 0 2 c7>/llH;/^Df 7 Xv^Rj^^ 2 0 2 
<^±g|5lClJ. Sl^n ^ ;U (^Jtff^fi^^S) 2 1 0 ij^fii *1 T ^ o Ztl-b. ^-f^a-;^ 

4I-RW 2 0 8 . S^^>2 0 7 . S^i>-ftW 2 0 6 J: ►) . ^ ^ ^ n -ifeft^^^^S 

-So 

[ 0 0 6 6 ] 

13 2 c^E c R X -V 9 mm.(^mi'^m\z-^\^xm.m-t ^ ti*. 511111^2 0 i7ku-:f'7 

X-7^fi^^ 2 0 2 I^^K^}|^^LT(^g|5c;>JI;0^ 1 0 1 0 P a t L ^ . ^v$'l±^ 
:^4iA^2 1 1 J; ^v$'t±^^T'*>^ T =f>^x^iiAL. JxFt'li ^ X4> Ag|5 2 

1 2 ck ^ ixlt^'tt^X^iiA L . 7*7 X-7^fi^^ 2 0 2 F«9 ^ X. 1 0 "3-^. 1 0-2p aUfM 
<7)RtHz-t^, Z<7):^mx. BIM=i ■^'1210^*)^7 X-7±fi^m.2 02i*ltc0. 087 
5T (t"X7) <r>mm-^^^^ itfz'i^. a^iSff 2 0 8 . B^^. 2 0 7^-yVLT-^^Xv^ 

2021^ 2. 45GHz<7)v>f^ a&^^AL. n h a>±k|ig (E C R 

) ^ V X v^^^ ^a^, ^fe. lT=1 0000;^t7XT^fe€>, 
[ 0 0 6 7 1 

ECR7-7XVIJ. ^ '1 2 1 0 i}-<h<r> ^mmm \z^ . s^jx * 5^ 2 0 4 <7^y5\^ 

\Z-f ^ X^^il^fl^^i- ^b!^ ^ tl/cE CR7'^X^607-fc.. li^m^i ^ 2 1 0 T- 
fl^fiX^ tl^^KB^JtlC J: ») ^'-ry H 2 0 5 <?) 4" ^ «a L T »3|lx 1 0 1 ffiij tc ^| S tti ^ n 
. 0 l^T^^ffilcMtt^tl^o C<7)t§|B]I^JC. ECR-7'7Xv4j<;>7'^X^:4->6* 

. «^ ic ck 6mm?^^'+'^ni-^ J; 7 ic, -ttiif^^. -m^^mth^ izmm i o i fflic 
stti^ti. fi^mLXK-^ ^m(^nm\zmm^ ii^ . z<n ^^\z=^n^i}''mn^^n?>miz. v 

^ X ^ t^co-^^ltm.'ft^^^LX^'mift 
[ 0 0 6 81 

^ ai^m:^^. 3iifeS 2 0 8 \zii^^X~M.^mL . ^ X^^;i!^^ 2 0 2 ±gP<^K^^-;fe 



<^j:7ic-t^chT-. ^^^2 0 7 \zt^~t ^ 9 - y V h 2 0 5 ^ <D mwi'nT <^ n m . 

■r€.<k7lcLT^J:v^, 
[ 0 0 6 9 ] 

/Xlc. m 1 tc Lf-^#.|^m#m^<7>Mjia:'3'afJlcov^T. 13 3 ^ ffl T ifeBfl i- ^ „ ^ i» . 
133 (a) ^c^-tck7^c. i^ffl **DS:^<>i (1 0 0) T-g:Jjt^)!j»l--2a"cmc;)Dff^<50 
^ 'J n^ij-ib^r^^^tlxl 0 l^fflSiL. 1 0 1 co^ffl^ lit^ i: ]i^^fb7K^7K<^vE^-;S 

[ 0 0 7 0 ] 

ov^f. ' ^mLtzmm i o i<7)±\z. m.mm i o 2 t^mm.^ nrz^mt-t 

i^Ji 1 0 2^mi7^X'lt. ±a> LfcE C R X^N->y 3^411^2 0 1 rtc^SJlS^^u 

5^204lC^Hxl0 1^[WIHL. 5'-r-yh205i:LTM.^'J=i>(Si)^fflv^. 7' 
7X-7^7.i:LTT^U=3-> (Ar) t mm ^ X ^ ffl E C R X ^a- >v 57 v£ ic J: . ^^Hx 1 
0 I <^±iz. ^ffi^S 7 S^lc S i - O ^^Tic J: -5 > 5^ t - K <;o^^;s i 0 2 ^mff^-f 

[ 0 0 7 1 ] 

l32lc^-tECRX^N--y5'>ilcfcv^T. ^-f. 7'^X^^B!^g2 0 2l*l^lO-5pa^ 
<?>^K^^fiilcK^Jim t fc^. f V 2 0 2 1^ ic . ^ X3i Ag|5 2 1 1 J: 

*) . fJ;clf|p^XT-$>^ A r ^:^^-rtM2 0 sccm^ST'^AL. ^ 7 X fi^^ 2 0 2 <?> 
F«9g|5^^J;clJ 1 0 1 0 -3p a ^<;)H:^ltC^Si-^, ^ fz . 7* 7 X v ^fi^^ 2 0 2 ICIJ 
. n ^ ;u 2 1 OiZ^ ^ Ji mWl-^m ^lt2SA-^^J^^^Zt T-m^ -^^i/aha^it 
lli^ft^i0fi|jtl&4-;t ^. ^J;tlJ. -/^ Xv^R^^ 2 0 2 F«3 Sk^'S^ 8 7 . 5 mT (t" 

x^ ) mm<^v^mii^ 

[ 0 0 7 2 ] 

^Jx.li5 0 OW) ^m'H^L. ctl^iiftW 2 0 8 . ^^^ 2 0 7 . K^4?ft« 2 0 6 ^^ 
Xv^fefi^^ 2 0 2 cortS^lcilA t . C v ^ n ft<;)a# Ale d; ») . ^'^Xv^B^ 
^ 2 0 2 »CA r <?>-^^ Xvi^^^fiK^tlfc^^flgt-t'So ^te. sccrali^HMcom^si*) ») . 0 °C 
• 1 m.BE<7)W.i^iJ^ 1 ^raic 1 c m^^SttlS C i: ^^-t, 
[ 0 0 7 3 ] 

l-j^Lfzz t[z^ ±fi^^nrzy' ^ x-7\t^ Wkm, ^ ^ >i 2 1 o<r> ^it ic j: 7- 7 x 

v^B^^ 2 0 2 J: ») iiaii^ 2 0 1 .^ffiiJlC^Rtti $ tl-So S . 7" v X v 2 0 2 ttl n 

iciest ti/c 5^ - r -y h 2 0 5 ic. MMiftmw. 2 2 2 j: ►) mm'^kn^ti <imx.\tb 0 0 w) 

^#^*&-tSo C<7>Ci:lcJ:*). 5'-r-vh 20 5lcAr il^iT )t?*»55 L T X v 9 > 
^ )b*jg . S \ %l=f-i}^9 -Yv V 2 0 b ^"^mv^-f, 
[ 0 0 7 4 ] 

Cc^^fliii^tlfc^. 5'-r-y H 2 0 5 i:«^tSl 0 1 i:c7)^i^EI^L^rv^S^^<v 5^-^ 
IIS5[-tSi:. 9 - Y V V 2 0 b k mu^LTzS, \ m.=f-\t. -7'^X ^r^^ 2 0 2 J: ]R 
ttl^tirc^-^X-?. ■Bi.U. m.)l^'^ifxm-KU2 1 2J:»)^A^*lT7-7XvicJ:»? v^'ttfb 

^nrzm^:v^hn\zmm\ o i ^o^eicsj]® vg'i±fb$ tir^i^mic j; ^Wcit^n-m 

fbi> 'J 3 > t o 
[ 0 0 7 5 ] 

i-:i±c^3i:tc=k»). mwii 0 1 ±ic-iefb^ 'j =1 'Sr ^ « i o o nmm.m,<^m 

w-<7^^mm 1 0 2 t^w^^^ titz'^mh-t ^ z t (0 3 ( a ) ) „ mm<7^mmtx' 

mii^ Lfz'^. mi^Lfzi^ ^ V 9 ~-^mc TzV^m t LT X/^• >y 5^ ^ n/c/K3iS^)!?*S11X 1 0 UC 
L >5rv^ J: 7 icf 6 3 t R^^^ ihi" ^ » C^o^. ^ u ftmtl^^^iD^ffihf 

i&T L ^/iitftllg 2 0 1 <7^[H^&tl-^±m^ a-Xiz^mnm t Lfz'^. 2 0 l<7>n 



[ 0 0 7 6 1 

^^Ji 1 0 2 li. zcn'^izmil^'t hT^mmm 1 0 3 i: ±gpm^i 1 0 6 icmji^ 

m-hw Lfzf^iz. mm. i o i izmBn^'&fix . mm</>mntf3nii.\zmm-r ^ z t fe^srv^ j: -7 

fi^Lfzmiti^ ') ^ ym-^^mm 1 0 2 i:LTfflv^^a:7tcLTt=kv^, ^sfe^Ji 1 0 2 li . 
1 0 2 <^mmit . 100nmlc|5R'b-f. cnj:»?||<T^J:<i?<-r^J:v^, Ife^/l 

1 0 2 li. ±aiL/cE c R 9 \z ^ ^mcomfi^T'it. mm i o i iznLxn^mitLx 

[ 0 0 7 7 ] 

l.^l±<?5 J: 7 ic LT^fe^Jl 1 0 2 ^fl^fiKL/z^. 1 0 1 ») :»c ^ 't' IK tti L 

. ov^T*. 5'-r-vh 2 0 5i:LTM^l'T^-n7Z^(Ru)^fflv^fc[32lB]t»<^ECRx^N' 
•y 5' ^gco^^lx* 5^ 2 0 4 IC. mm 1 0 1 ^|§Mv^T. ^vXv^;?.i:L 

TT^uzf^ CAr) (Xe) ^ fzE C K :^ v 9 m\z ^ . US (b) tc 

Tjk-f ^i\z. mmm 1 0 2c7)±ic. ^ffi^a-^a^icR u^^ff^R^f-s c t-e. Tg^ms 
II 1 0 3 ij^mfi^^nrz^mt't^o 

[ 0 0 7 8] 

R u ^c?>ff^fi5^lc o v^Ti^aii- -5 i:. R u ij- ^ ^j: ^ 9 - Y v h 2 0 5 ^ m\'^ TzM 2 iz^-f 
E C R y 9 mm.lzis\,^X . t -f . 1 0 1 4 0 0 °CS^lc:/)nta L . o v^T- 

, ^ 7 2 0 2 l^lc. T^v^tt^XiiAglJ 2 1 1 J: ►) . Ifijiisn* 7 sccmT-^^X 

-r-*>^Ar^:^^4?AL. •^J;t rt« 5 s c cmT X e x ^ 4| A L . V 7 X ■^±m,m. 2 0 2 
<?>I^§K^. #J;tlJ 1 0-2~ 1 0-3p a # <50ff ^c ^Si" ^ „ * . ■t' 7 X^±f^^m 2 0 2 

ic li . mm, ^^'12 1 0 ic n >f mrt^ m^\t2 eA^^t^-r^ct -em^ ■»^- ^ n k a 

[ 0 0 7 9 ] 

Mx-X. H^LTv^'Srvw^^ nife^^giJi: •).l5iJ;clJ2. 45GHz<50v^^n-;g( 
#Ji.li 5 0 0 W) ^«|!&L. C*i^4i-i^W 2 0 8 . Si^S 2 0 7 . ife L T 7* 

^ X-^^fii!^^ 2 0 2 1^ lC4p A L . c <;) ±ie v ^ n J^coip Ale =k ►) . ^7X-7^fiX^20 

2 tcA r iiX e<30y 7 Xvjb'^fiKL/it'tftgt-t-g., :t fi!^ $ tl 7 X v « . ^Mn>f;i,2 

1 0 <7>^mmm\z ^ ■? xv^fiK^ 2 0 2 J: •}mii^2 0 imizmm^n^o ^rz. f 
7 x^^fi!^^ 2 0 2 (nma\zmm.^firz 9-yv h 2 o 5\z. j: ^^mm 

'^nt} (#iJilJ500W)^«*&-tS, C<7>Ci:lc $'-V-yh205lcAr^*T)b* 
m^LX V 9 ') > ^m.^h-'mz . Run=f-i}''9 -Yv h 2 0 b ^ muih^o 9- 
r<y h 2 0 5 J; 0 V tti L R u IJ . mm 1 0 1 1 0 2 Sja L ±tlii- 

[ 0 0 8 0 ] 

m±<75 C i: ic ck ») . ^ife^Ji 1 0 2 <?>±lc . mx.lt I 0 n m®)^<7)^ j¥<50 TgPmffi/l 1 0 

3 i)^mf^^ rirz^mt-'m'hfi^ iwid (b)), Tgi^mffin i o 3 li. z<7ymzmj^-t^ 
±g^mffi 1 0 6 t<7>m\zm}£^i\in\i l rzmiz . ^^.mmi^m 1 0 5 t^tmm 1 0 4 izMf£t^ 

ffiJ1103^1iR!^LTtck<. ^fz. mmij I 0 nm\zm^ '^(^Xli^j: < . Zfl^") m< 
Tt;ck<»<Tt<kv». 
[ 0 0 8 1 ] 

tz^X. ±3! Lfcck 7 ICE C R x^N- >y ck ») R ucT^Jl^ff^fi^-t^ i: # ic. S?llx 1 

0 1^ 4 0 0 'C tc :/]n ta U . i'jnfaL^ < T^^v^„ /i/SL. :/]n|^^^f:b 'Sr v^if^. ji ^ 

Pi<'rziib\z. mmt:i]\imLxm-^ri-fi^'t ^iiio'^m^ lk^. \::i±.co ^ ^ iz Lxmm<D mm iz 
Rw^mnLfz'^. V 9 --^mc z tiz ^ *) fi^m^^^^L . ^ u=&tmii<r> 
^^^^ffiLLT ^ x-^Mtt^ff^jL-ts ircoj^T«iii^i-tiii. mm 1 0 1 t^m-^oim 



C- 'd. ^ o 

I 0 0 8 2 1 

aiU. ov^T. 5'-r-yh205i:LT*ft5'>5'^u (Ta) m^''^ fzM 2 E C R ^ 

v 9mm.<^mmt^'i $^2 o 4 ic. mm 1 0 1 ^ms-t^.. ^i^isgv^T. xv^::!.^ 

LTT^U=f> (Ar) t ^fflv^/zE C R -y ^'^aic J; ») . 13 3 ( c ) Ic^f 

ck 7 ic. Tg^miiJl 1 0 3 <?>±lc . ^ffl^^ 7 nm\z . IS^tll l O 4 $ 

-t ^ , 1-:^ Tic man -t^ ck 7 tc. T a - 0 ^T\z J: s > 5^ t - H fli^ff^fi!^ L . ^ii^Ji 1 0 

[ 0 0 8 3 ] 

T a - 0 ^T\z ^ ^ J- 9 Ji^- \i m<^Wfl^lZ'o\^xm^-t ^ 9 9 >\, htt ^ 9 - 
r >v K 2 0 5 ^fflv^^cm 2 ic^-tE C R X^N- -y 5'^illCt?v^T. * -f . ■:^7Xv^B^g2 
0 2 l^ic. Tv$'l±^:^^ AgP 2 1 1 J: 0 . iJiJxlJrL* 2 5 sccmf^ ^XT-^ ^ A r ^x?^ 
4lAL. fiJx.tj: 1 0-2-^1 0-3p a ^c?:>jdE:^!lcS^i-i>, t/i. ■/ ^ Xv^fi^M 2 0 2 tc 
li. B^m^i 2 1 0 IC =1 >v'm.U'k^\z.\t2 7 A^#t|^-^^ ^ i:T-mT-^ ^ a h a > 

[ 0 0 8 4 ] 

i5iJi.lJ 5 0 0 W) ^«^:&L . C ti^^i^W 2 0 8 . S^S 2 0 7 . K^^SifeW 2 0 6 tr-A^ 
LT 7- 7 X-7^;j^^ 2 0 2 tC4> A L . C v ^ ^ a i^<?:) 4> A J: ») . 7'^X^^fi^^2 
0 2 ic A r c;> 7- V X V $ ti tz^m t-f^. fiTz^ ^ X-^ \t . ^ >i 2 \ 

0 ^Ol^iCSkiftc * •) Xv^R^^ 2 0 2 ck 0^11^2 0 I <^m\zm^^ tih . ^ fz . ^ 

7 x-7^fi!^^ 2 0 2 <7> m n izwiM. ^ fifz 9 - Y h 2 0 5 ic. Mm'&mmm'^^^^ ^ ^mm 

'^mt} im^ltb 0 OYf) tm^-t^, Z<7)Zt\z^*). 5'-r-yK205 lcAr*iT!b« 
©^LTX^A'y 9 ') :y ^M^-^mz L. T a ^ 57 - r -y h 2 0 5 J: •JfRJ^ttii-o 
[ 0 0 8 5 ] 

5'-r-yh205J:»)fRDftiiLfcTa*4Ttt. ■/^Xv^fi^^202J:^)S5:tii^tl/;7* 
7 Xv. ;!^DfjxPE'l±^Xii Ag|5 2 1 2 J; ^^A^tlT V7 Xvic J: vl^ 'l± fb ^ tl fc i& ^ ^ 

X t^\zmm 1 0 1 (Tyrmmmm i o 3 ^sic^ja l . vi^ttft:^ ti/cieiiic <k ^^t:^ ti 

XS.mit9 > 9 Ji t^j::s>. 
I 0 0 8 6 1 

W±<?>ctlcj:'). t-f. TglsmSfi 1 0 3 <7)±.\zS.mit9 y 9 Jim^k^fi^^ 

T . H 3 ( a ) ^m^'^xm.m l rz-mit^> v =i x^tt^t t ib]+$ic . m ^ > 6- -5 5^ 

- r <y h 2 0 5 ^fflv^/zE C R X^N- -y 5^ ic J: . ilSS^fb^' > 9 m<^ ±\Z umitiy 

ff^fiK-tS C i:T-. *&^Ji 1 0 4 **^t^n-5 ([3 3 ( d) ) . 
[ 0 0 8 7 1 

^5:*?. ^m^t9 > 9 Jimt-mit^> -=1 ymtj-h^j: ^mmm 1 0 4 ^iiimfi^/i 1 0 

. ^^mmi^m i o 5 icen^n^ n^mH^ftijii-ts c t ij^x^mt. ^mit9 > 9 >\.mt- 
miti- ym<7>^mmmi^i9\'i}-h^mm 1 0 4 ^mii^ lt^j =k < . ^mii-'hmfi^Lxij 

ckv^o t/h. Hist. 5 nmlcK€) ^<7)T-li^rv^. ^ is ^ ±46 L E C R x -y 5^ li 
.^^101 IcJt LT^nl^li LTv^>5:v^<)». i^D^LT t^v^, 
[ 0 0 8 8] 

l-::l±^ J; 7 ic LT^fe^tJi 1 0 4 ^mfi^LfzWi. mm 1 0 l^^Mrt=fc»)^M4'lc|l5{l5L 
. ov^T. :?-r-yH205tLTBii:Tii7)iiJ^)bM : 3<7>J^*S#(Bi-Ti-0 

) ^ffiv^rcia 2 io]+$coE c R x^A- «y 9 mm<r>mm 5^2 o 4 ^^is 1 0 1 ^m^-r-s 

. ^IS^v^T. 7^7Xv;^xi:LTT^U=f> (Ar) i: ^ x i: ^ ffl E C R X ^s- -y 
5'^fl&JC J: •) . 0 3 ( d) IC^f J: 7 »C. ^^/i 1 0 4iO±lC. ^ffl^^7a)^»C. ^I^m 



I 0 0 8 9 1 

^^mm^m l O 5<7:»fl^R^lcov^Ti$ai-r-5 Bi-Ti-Oi>-'b^:^5'-r-vh20 
5 ^fflv^fcH 2 JC^-TE C R :?^glci5V^T. ^ . »3|JJ 101*'300~700 

•Cic:/jnm^ tifc^^lBt ov^T-. -^^^ Xv^fifeg 2 0 2 F«9 ic. ^vl^tt ^ Ag|5 2 1 1 
J: 0 . mx.ltWim 2 0 sccmT'^ ^XT-*>-5 A r^^X^^IAL. m:tltl 0"2-^l 0"3pa 

6<?>i±t)»c^S-t -So Xv^fi^^ 2 0 2 icii. -i 'I 2 I 0 

'kmx.it2 7 A^«^!&-t ^ c t x-mT^ -1 ^ ^ h ^ ynm^f^<7)mm'k^z.^o 

[ 0 0 9 0 ] 

1]li:tX. m^LTV^^rvw^fi? n-ife^^gpj: m^lt2 . 45GHz<?>-7-(^a-;^( 
1J|J^«5 0 0 W) i^#t^L . Cti^ip ifeS 2 0 8 . B^S2 0 7 . S^aftifeW 2 0 6 ^-/h 
LT ^ 7 2 0 2 1^ icii A L . C <^ ^ ^ n Ale J: *) . ^77:v^^M2 

0 2 7- 7 X V ijt^fi^ ^ tl W t -t o $ tl 7- 7 X V a . m% :^ ^ >i 2 1 0 % 

mBiific ck 0 x-^^m,m.2 02^ ^mm^2 0 i micmm^ n^. i^tz. -f=>x^>^ 
m,^2 0 2 (7yiiin\zw,m.^ fifz 9 -Yv h 2 0 s iz. J; ^ Mm'i^mti ( 

mx.lt 5 0 0 W ) ^ m^!&-t ^ c Z<7yztlz^*). 5'-r>yH205lcAr JfiT L T 

X^N--v > iT^^^^jec L. B i fl^tT i m.^1}^9-Yv h 2 0 5 J: •) fRD^itl^o 
[ 0 0 9 1 1 

9-Yv h 2 0 5 J: fR^m LfcB i t T i n=f- It . ^ X-7^fi^^ 2 0 2 J: ►) 
tli ^ n V ^ X -7 . jxf5'l4 ;yx4iAg|5 2 1 2J;')^A^tiT7-^Xvic=t:') ft 

o mm ( 0 2) ^xii. jxf5'i±;^x^Agis2 1 2 ck mz.\t'Mm. 1 sccm^^T-iiA^ 

Jcv^o ^'-r «y h 2 0 5 lt^f^i^T'3h 0 . if ^ t tl ^ . ®& ^ ^ #t 1=^ i" -5 Z tlz^ 
*) m'^iTyWeM^^-km <' Z t ij-'X'B ho 
[ 0 0 9 2 ] 

i^x}:.\zmnLrzECKx^^v 9'iii\z^:hm<^fmx'. mz.\t. mw-A o nmnmcry^^m 
rn^m 1 0 5 t^Mf^^rirzVKmt^nhfih ens (d) ) o z<D'i^. m)^hmm\z-^ ^ z 
h-z-m m^'kL . muij^^^'^m'^ji-^mt^ h. w^ii^\^rzmMnwm i osic. 

^Y§tt^X t /xf&'14^Xc;)E C R -/7 Xv^Mtt KM^ac#i-^ J: 7 LT^ J:v^o 

^. life. c<5o^H<?>ec»a. ^^li 1 0 2 ^^i^Ji 1 0 4 <?)?i^fiKic t JifflHrft6T• 
[ 0 0 9 3 1 

)Xlc. 13 3 ( e ) ic^-t J: -7 ic . ^ll^m^^H 1 0 5<7>±tc. p/f^iO®fS<?>Aufc^'o'5:'g, 
1 0 6 f}^ri>^^ ntz^mh-t h C i: T-. ^^^m#:i?^'^> 'Gr^fl^fflv^fcm^ )t?»^#'^5 
tl-2.. 1 0 6 li. J: < ^ •btlfc 'J 7 h :*-7>J i:g:tS^nMa^M«vi IC J: ^^<7>tt 

ft t ic J: "9 fl^fiKT- § S , 55: . ±gP«« 106 li. M^Xt. Ru. Pt. TiN'S:ir<?>ft!L 

< lUil-t 6 5^-14 -5. <?5T-. :/]n^ic cb€.fi^ll^^f7Ct^. Ti-Pt-Au'Srir*^ 
iUil Litv^Mit tt. 7>^h>Jvr77-^— ■^'j^h:^-^ iiaH'^ irco 9 — — ly riiiiil^ 

[ 0 0 9 4 1 

mf*:Jl 1 0 5 ^ff^R^-tS J: 7 IC L tz. Z(r>f^^. t ^cE C R X^n- -y 9 'ik\Z J: S^liim 

#J1 1 0 5 (Dr^j^lzisx-^-Z . 'Ymcr^^mm<^^M^m^mn.WW.(r)^n<r^'^ 7 ^j- a i^-^'^^fb 

n^t'tfliT-^b^ i: . JiiE L 1 0 5 c7)ff^)^T-li . T H <J0 ^® fl^ IC if fb ^ 

tl. t 7 + n X ij'^fbi-'SJt-^jb'*)^, Ctl^cjh|■L. ■:i^^1ik<r>W^M\Z ^ti\t. T/i<7>^ffi 
CO t 7 n v^t^flgT. 1 0 5 **fl^^T-§ . J: 0 a°oH<?)^ ^^^ft^H 1 

0 5 <)*»^ns. 



)X\Z. E C R y 9 y^iz *) ff^fife ^ii^B i 4T i 3012''?^ '^^'2' ^^mm^m i^^mM 

i^m 10 5) <?>!Rf'I4icov-^t. J: umizmn^ mnm^it. e c R^^^y 9m^m 
v^/iB i 4T i 30 \2m<^mtt^\z^\,^xmM.^ < m^^i^ ») igi-c i: umtm\-t 

mmmiz ^r>T. fl^fiX^tlSB i 4T i 3O i2fli<^®fi^***!li]T§ SCi:^av^^Lfc, H 
4 a. E C R x^N- >y B i 4 T i 3 0 1 2 ^ fiJ^^ L ii^c;) . 4? A L /cSf 

^^■t s»3^^3is<?5^fb^^^ Lrcirf'i±0T'*>s. 1214 a, mmiz^f^^i^ u^^^vk ^ 

[ 0 0 9 6 1 

0 4 J: •? . ^^0il«ft*O ~ 0 . 5 sccmt/h^ t § . i&^-3itfti>*0 . 5^-0. 8sccin<7> 

mm'i^mm'i^'^^ ^ x^iiTt ( i c p ) i:»fffi^-tiiMmTSimm<7)mmi^^]!iteL. 
m$ iitzm^^nmizm-^fzo m^<^^^. mm-umio^ o o . 5 umt^]^^ ^^mizn. 9 

-Y V h 2 0 5 1CB i - T i -0<^^U9 -Yv V ^^m\.X\.^ hcry\z^t^ ib h-f . B i 
[ 0 0 9 7 ] 

* tz. i&^rt«ft*0 . 8 3 sccin^S<7)Ji^li. B i 4T i 3O \ i\:.^m.'^mm.^<r>W. 
I 0 0 9 8 1 

^ t . ^^-rt»i7* 3 sccinlil±^it^lc li . B i c^^fij-^ftt^v^^ i: •? . B 14X130 

o 

[ 0 0 9 9 1 

^ ^iz^rz. mmWimii^O . S-v^O. 8 sccin<?)if -^a. i&m^^A<7>^i:i&l^^mC<50 
dpmm^j:. Bi4Ti30 1 2^ fb^film ^fifi^lcltlS L T ilfj ^ ^ 5^ > ^ #t?^«i&fk4^7m 

-If i: . B i 4T i 30 i2<^it^Mt^mm.i^izitmLxmm^j: =h 9 y^^tsm^m tij-<hm 

l^^il. m^m<^^\zB i 4T i 30i2^7>*S^3b-'b'^^l4S3--l 5 n m S <?> <?> ^ 
[0100] 

zn^<r>m^-t ^mm\zn . 4 '0<7>m^iz^i}-itiT . ^li^^it-t ^ z tit^-^x^ 

•btlTte-b-f . E C R X.N- v ^ viT-B i - T i - 0 ^ 5^ - r -v h^fflv^TB i 4T i 3 

o i2^f^mLrzm-^<^'^^Wim^j:fi^mn'\±T'3h^ tK^x.^. z<7)^t^^^mLrz±.x. ti^m 
-^mm-t^ z txmmcom.fi^tm'M.'^mt^mhn^ ztiz^j:^. ^ ^iz\i\}<Dmm^j:'m^^ 
^m'm'\i^m^ti^iz^.-ta>\t. it^mm^m.fi^i}^mm.xBx\^^mmwtcx^ 
^ zt ij^mmLfz, 

[0101] 

fi^T'ffM t tf xvx^ 9 ymitmwm (^mmi^m i o 5 ) <^t^aiicov^T . ei 5 

v^^, m 5 lc*jv^T . ( a ) , ( b ) . ( c ) . ( d) a. mmm.'^MX'^ 0 . ( a • ) 
• ( b * ) . ( c • ) . ( d • ) li. § 

0 t Lfz^PFaX'lt. m5 i a) mums i a ' ) iz^.^ ^ 7 iz . B^i^ij^n 

m$^Bf}-<omfi^^ rix\,-^^. ^f¥aX'i^mLrzwm<r>7tm<7>m.fi^^m^ED s (^jz^^i^ 

X'^^ Z t tf-'ibij^^, 
[0102] 

<X ic . mmnm ^O. SsccmtL/c^fr^T-li. 05 (b) Jkumb (b ') ic^fck 

•?\z. i^mLfzwrn (.^^mm^rn 105) tt2JHc3^iiLTi^ . 614x1 3012^^1^^ 
&m&3m.fi^\z[tmLxmm^j:^ 9 yt^t^^mmit^s^-m i54t. 614x1301 2<?) 



lu-j^ m p:/ /JA irv-. i,u*x v. jua jtj 'j. v y ^ tL 'o' 35 dp/^ i o 1 <- to /jl^ e l ^ 35 dp/^ i o 

l^TXftcB i 4T i 30i2<7>^B^)b-'o^r^lill3~l 5 nm^^co^ffccT^Sft^S^Jl^il 5 2)b* 
LTv^^^Siijtgiig.^ ;)^^^ Sas/l 1 5 1 li. ^^^aMcJO^t^flgi: 'SroTv^-s, 
[01031 

iXlc. S&^^fi* l$ccmi:L/i^frrT-tt. S5 (c);&t;f|15 (c') lc^i-J;7lc 

. 1 5 1 •Jo^'icm^B^i^i 1 5 2 *«5i-i(LTv^st^flgib*fiiii&^ ti-s. mw^m 

it<^©S^fr6M 2 0 °C-r-*>^c 'ariD . 13 5 ( d) Rum 5 ( d ' ) li . i&lirtfi^ 1 sc 
I 0 1 0 4 1 

E C R X^N- -y 5^ mX'COB 14X130 1 2^<^!ftiS(li . ^fliSSlc t EI 6 I J . S 

^?xMSlc?t-t-5,fi^^a^i:mf^<7>5g<b^^L/it<?)T'*.-5.o C El icii . EI 4 ^ L 

10 10 5 1 

\t. fa Jf * li l'3 2 . 6 i: /Jv ^ < T t 7 T X ^ ^ ^ L T v> ^ , 3 0 0 *C sb- ^ 6 0 0 

'cx<7y^mm^j:um^i^X'ii. mnmit. ii'32. 6 ti^-x-^j: txm^^nxy.-^^^^^'i ^\z 

3£vM4t'5:'). B i 4 T i 3 O 1 2<^ *S ^ T- ^ C i: -5 « C tl <75 ft ic M L 

x\i. Mx.\t. \hu >h<7) ^ ^< — — X ' ^ — ^ )i ' T -zf ^ ^ K • 7 'fi^-i'T,, ^3 7-^ 
s5 166H. 1 9 9 8^. (Jpn.J.Appl.Phys..37.5166(199 8).)^ir^##lcL-Cv^ 

[01061 

L L . 6 0 0 r^M;^. -BMSIStaSTMi. mn^i}^±B < ^ ^ ^ffit 7 :t n (^ffl 
COO ) )f)*^§ < ^ o T t tv^,1iS^'t4}b*^fl:LT ^^<7^ t^.t^n^. Z<7^Umit. Bi4 
T i 30i2<^^ - - Umx^^ 6 7 b °C ^ *) ^ . i^BLX^^ ^mm^mizE C R 

m<^umikW'\i\z'z>\,^x i^?> t . ^WcM^^it. mcm\^<^m^n\'^-^^'t z ti)*ibf)^^ 
o M^i^e^icti. 2 0 o°c ^X'li. umtn^zfi^mmf^ij^L^-t Li}-L. 2 0 0 

[01071 

^3 3 0 0'C\zm~t^ tfi^mm&\t e O 0°C^T--^i: ^Sr^, c<7>i^<?>§^m^tsXlcfclt 
€.R!^)l3lSli> ie^^^A)b**'9 1 . 5 nm/m i n . mm^i^C 3 nm/m i n . ^ 
^^^D*'*'9 2 . 5 nm/m 1 nT-^feofc, lil ± <?> ^ m 6^ ^ . 614X130 i2<^^^)l<?> 

M^O^Smjb-'b l±. 3 0 0 "Cib-'b 6 0 0 °C 60 M S ^ tlS i: ^Sr -5 , 
[0 1 0 8 1 

±.j^Lrzfi^mm<^um^f¥\z ^ . ^mmit^m<^v^mitmitL . eis (c) iz^^tz 
^mt ^j: ^mmwim^pFx. R^nsis^fr^ 4bo°ctm<'t^t. ei5 i d) Aum^ 

(d')fC^i-J:^Jc. 614X130 i2<50ttt«t5^^!b^'b =5r irv y ^ ^ X) 20 

~4 0 n m^S<JO^t^cott;t^,^gg|5 1 5 3 <r>f^\z^ ^f^^m^ 1 5 2 tl-S J: 7 ic ^ 

-2., z<Dv^mxit. nvi'^^B^^ 1 5 3 3b». EI 5 ( c ) ikum 5 ( c ' ) iz^s-tm^^m 1 5 

Uc jhfPt LT S , ^io. El 5 ic^f v^i* ti<7>^lci3 v^T 4; . XRD ( X IeI Iff v£ ) iO S 

X'lt. 614X13012'^ (1 1 7 ) 1^(7) )b*i^iij ^ , * . L 

SI85SM<?^m^lcfcv^T . m^^fl 1 5 2 icjhf-t iff ic J; •? . SSS^^Jl^i 1 5 2 li . 

Bl4Xl30i2<7> (1 1 7) ffi^tfoci: jb'fill?. $ tlT ^ , 
[0109] 
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5 0 'CT-^o fc, 
[0 110] 

tfz. iigLfc J: 7 'Sr^ft^Tfi!^^ L/cB i 4T i 3O i2^«^ 10 0 nm^l^iOj?^ ic 
[01111 

tz^X'. ^^mn.wm i o 5 a. m 7 \z^-tv<m%wim^fix\.^^. m 1 ic^^-^^i^m 

#11 1 0 5 li. B i 4T i 3O i2<=^fb!¥^ftl^fl5iia^lcJt^ LTiijpJ^:^ 5^ > #tp^«geft: 
il^^-H 1 5 4 n.'^<Ty'^^WB%l 1 5 2 LTv^-S^gPH l 5 1 i: <?)ftIg)|i3tT-*> 

^, 13 7 lc^-t=t^flgt> . S 5 ic^f ^.lii: [B]+«tc. ^3iMmTlie!«(M^7^ffi^lc J: 0 fiSI?.$ 

^-r /9^fr<7)jt^. EI5 (b) t L < IJEI 7 ic^^^^l^i: C ^tgilg^ tlTv^^, 
[0 112] 

flg<^Jt^i:ttt^^Sajb*m^$n^ii^i:<j*l¥&-t-2.)b*. -f tUc T ^ . S5( JiS ^ 4^ 
flglc li$fb**'5r < . n-5g!S*SB^*lli. ^>i6*3 1 5 nm^^h 'StoTv^^, z<T) 

^^^m>^m^tK^m<7^ 2 oco$^^^,lBi?»i^^E L . 0 5(3) 5 ( a ' ) \z^-tV^ 

[01 13] 

t^oT. 115 (b)-'il5 (d") . lkXfm7 iz^.-f^mh 'Sr o T -5 ^Hi&fbil^SI^ 
\z^fi\t. m%\zWLm-r h ^ ^ \z . > ^ ^: i^<50 2 oc;>t>iflg6Mf ^ ti^l^ftl^^^ 
^mi-^ C i: ijM^gi: C^!ff'[4lJ. ±M L E C R X -v 5^ ic J: ») ^ ^ ff^n!^ -t -g, i§ 

m 4 <?)i&^iitsiiB . C^^frT'0fi^Lfc)llc|f .btlTv^^ C t lc>5:^o * f:: . 116 1c 

■^\^rzj^mui^^w\zmn-thh. hmm^xt. m.mmmt^^y\^x'&'&L. h-^m^Y^ 

fc*J:#LT2. 6 ^«tc$S-r^lBH<^®®^ft=-C-. I-jII^JC iiB^ S )t>*fl^^T♦ 
[0114] 

tais. ±a!T-li. 1:^ ^ t ^ 5^ > i: to 2 7C^)l)b-^ 'Sr ^itfbit^^fJlciaB^ Lf- 2 
':><7^^mh^i%n ^ tl^ =fc 7 ICS: ^if^tttt . ^^^5: < i: ^ 2 oto^IS i: i: It fiX ^ tl T 
\^^^<r)^mW:i\:mWmzis\^XijWhni>^<7y ^hti^, 'Mti:< '^<^^mt 

mm tii-^mfi^^ fi. \.^'ffii}-<^^m t-'it^&i^ m^j:m.fi^\z itm. Lx^i^-^j:\^ v^m i: o x 
^^^m<^'p\z. ^t^m.mm^j:m.fi^<^mik<^^f^^ni}^^WiLXK^^VKmx^nit. i^imiz 

[01 15] 

mx.\t. BaTi03. Pb (Zr. Ti) O3. (Pb. La) (Zr. Ti) O3. 
LiNb03. LiTa03. PbNbsOg. PbNaNbsOjs. Cd2Nb207. Pb2 
Nb207. (Bi. La) 4X13012. SrBi2Ta 2O ^^J: t (D^mmit^mmx 



\u-f- m.ma:i 'j. m w i«st icx. uw. n<a bb ^jl w- yj- hx. u <^ ^ ^ v\ itsi ^ en a nd. . JcA w »^ am "n v 1 1- m x/j 

it^<r>m't. ^mWci\immWk^\z^ y 9 y (La) ^^Vviy^^u ( 7s H n > ^ z^) 
!b»^;3s^^ tiTv-vs (La. Bi) TiO^(Sr. Bi) Ti0<^ck7 -^Ji^mh-t^ z h 

[01161 

X/N- -y 5^ vj ic J: ►) Jf^ij!^ L^cn'JiS'T^ckv^B i 4T i 3012^3"*^^^'^^^^^ y^iitmMmxt 
±lfiB i 4T i 3O i2^^t? ^ ^"^ 5^ >i&fb4^»fli«. *>^jgj$60 M - ^'m^lil** 

^ a tc ck •) . c ti'b<?)mm^si^icfflv^ ^ c t 0 nc^-r^ii^m#^T)!>»^3aT-§ 
So mv^f^x.si:. m^\zw^m¥<^'^'i^^B%i-^m^rzV<mcDnm-^f^\-^xm I \zm^-'t 

[01171 

1 0 3 irjigumii 1 0 6 iiio^icmffi^En^^n-r s c iiT'^f 7, Tsmiiii i o 3 t Jigp« 

7kTfm,<r>^W\zi:'0. fl!L<7)?gCfl**m«iJ $ tiS C J: 3t)**>S , 
[01 181 

t -f . 1 0 6 lciE<?)mff^EU^n-t s i: . H 8 tf^o ( i ) tc^Fi" i: 7 ic. 0^-1 

. 0 VT-arttismruJi^'^tci^'^^v^, (2)tc^-tj:7ic. i. iv^m^s 

i:<^>lcIE^om5rL)b»rttlS, ^^iciJ. 0. 1 A/c m2^^x.sm3it4;^tlTv>S I'J 
(I)ic^-r0~l. 0 V<7)igi9XT-. ( 2 ) tc^i- J: 7 '5:«rt<)*:^# < rttl^rv^ 

j:7ici-si:. MSt?i:<?5)|^flgjt?*fi^jf (iNiJf) $ns, 

[01191 

m^^T. nxf}LW>nm 1 0 e iciE^T^mff^ep^ni- s (3) ic^Fi-ck7ic. 0. sv 

0 6 »cIEc?>mjBE^EP/jn-r S i: V ^ ft •? (3) lc^i-ck7JcO. 8V^^T-0. lA/cm 
[01201 

L ij- L . ^m.\t . 1 0 6 icftcomff ^eP:/]Di- s (4)lc^F-ti:7lc.-0 

. 2 VS^*T-Mc?>m)rL**rtti. ft:^- 1 . 5 X l O -2a/'c m^ic^rs, mjE 
^tfextfi^/J^ ^ < LTv-v < i: . ( 4 ) ic^i-fLgl^iiS. 
[01211 

SZ/. -0. 2 V3l<50M<50mffi^EP^f S t . (4) ic^f J: 7 5rfL?*^aiS. 3(7)^ 

. (5) \z^^ ^ ^ \z. un^m.m.\§.fi^'^'M\^x%<r>m,m>ij^ufif3: <i'j:^, ^\^x. ±^ 
mm 1 0 6 tc:ft^omi£^En:^n-r s t ( e ) ic^^-t * 7 ic . i5 t ^ irm^^Jb^-rtn'S: v^fii?*^ 

^ irm'3rt3b*rLti'5: 5 ^ic. ^v^TJiS^fliffi 1 0 6 lclE<;>mffi^EP:/)B-t-i. i: . ( 1 ) ic 

J: 7 ic J: 7 ic 0 ~ 1 . ov^ssT'. 15 t ^ ir mrLfi 6*5rtn ^5: , 

[0 1 2 2 1 

'^r>X. ( 2 ) <7) ck 7 lc,m^lcfi9ft**0ftti^:v^ J: 7 Ic^gBmiS 1 0 6 1 . 1VJU±<7> 



^ ;_L -2. HJ /ju 'd. M >1 t Ifd. X V i y cS y 'd. ^ i>^lL A/- <yiL >l L 'd. V r«3 1L\ IJL v/y ^v. .'CSit IZL W IT t- ^w 'd. 

[01231 

ffi 1 0 6 lcIE<7)«ffi^6P^n LTv^^raiiiMIJf ^ ( 3 ) ic^-tt^ftg^ T IE » }S t 
[01241 

Li}-L. Jigmffi 1 0 6 \zn<r>mi£-^mn\i-t ^ (4)lc^fJ:7tc.McoO'--0 
[01251 

^-^IC. -0. 2 V W±<7):ft<0'B:ff^E|l^n-t ^ J: . ( 5 ) ic^-t J: 7 icm-3T£)b*rtti^ < 

^0. ;^S}A'5rt«^fliic^^f -t c ct) flg ^ t . (6) ic^i-j;7lc. m<7)0~-l 

[01261 

i3^WULX\.^Z tij^mmLfz, r?tSmt-K J <?)t«^Bilc*>S -1 . 5 v 

ij^h+l. 0 V<7)«ff^t^T resist- K J + 1 . 0 VW±<?)«JEE^EP 

^ni-^ C i:T'}S^L/i rt&SI^Lt- K J ^^^flilC^S J: § li. - 0 . 2 V + 0 . 8V 

<^nj£^i^x riK&K^- K J t-'m.n^ii^, zn<h<7>2-z><7> r^j&jjtt- k j t ri&fi 

[01271 

§ riE<7> H J <;)^^<;)mrtfitt. 0. SVEP^ni^ic. riE<7>^»tt t - K J 
T- 1 . OX 1 0-5A/'cm2T^. •? . riE<75 i&fttS t ~ H J T- 5 X 1 0 "2 A/ c m 2t^B 
c t i)-^ . § 4' oirfctJ. 5 0 0 0^g^ct^8i-^o c^octti. #€>5:^-K^o||igij^Fr^l 
ici-^ ^<75T'5bSo ^B^^^lJ. En^Di-smiEE<7>i^§ i: J: •) . 1^ « # fli c;:» i& Jji M 

[0 1 2 8 1 

^i^^fj^ii lost 1 0 e <7)m\zm^rzmmm i o 4 ic j; . *6i^ji 1 

9y9>Ht. K ^ >y 4 . 5 e V gJ^T-3b -5 7 x ^ U ;U ^5 ^0 ;U 

-^^^fcJt^. -fe^^icii 1 . 2 e V^^. fffimT^lciJ 2 . 3 e V iifilfim^^PJlc^N- 
t^m^^i)^. -feip^<30x u h n > (m^ ) tc^f LT li^N' 'J 7"t4**ffi;v^ tmy z tlz^j:^. 

4H. 2 0 0 0 ¥. (Wilk et. al.. J. Appl. Phys. . 8 7 . 4 84 (2 0 0 0) . J ^##lc ^ ti/cv^o 
[0129] 

^^tzMa. < . iEiut'Mriiz<\,^t\,^^m.mi}*mwx'B^. ^miz. ms 

izTjK-r ^iiz. ±mnm i o e iz iE<7^'mf£^mmLrz t . m<7)mH^EP^n ttzt^x 
It. w.fi^mm.<r>ii.i}''±B <m^ r>x\>^?>o z<7^ztit. > t v <?)^j!gij^tf 7 it^ic . -ft 



I 0 1 3 0 1 

j<7)*§3A;^ij, ms<^ (4) xii (5) ic^i-j:7tc. ±^mm i o e icM<7>mii^Ep 

^n-r ^ C i:T-. Ti&l&IJLt- K J ij^-b r^St^tt- H J let - K^^-t-S C t ic J: •) tf ^ 
If J; v^o 

10 13 11 

* fz. T'- r o n J <30§§ iA^tt, 0 8 <?) ( 2 ) ic^-f J: 7 ic. 1 0 6 ICIE 

r^fiJjtt- H J Jb-'b r®®J}tt- K J let - K^lfl LTt'- 57 f o n J jA, 

J nsi^ta^^- K J \z-t^ cticckoxroffj xii r o n j ^ot^- 9 (v<m) ^» 

[01321 

-^'J. l.::i±<7) J: 7 IC LTSS iir^nrcT'- 5'<?>M<^tli Lit. AL^Mm 1 0 6 ic. 0 ~ 1 

^m-t. ms<^ (1) ic^i-j:7icO'^i. 0 v<^ji^*«Hen^ni^icmrL*»mniiv^ z 

I 0 1 3 3 1 

m-^. ms<r> (2) jc^-t«5o cfc 7 ic. 0-0. s V <7>m^^j:m!£i\i-namizmw.ij^^^mizwi 
fih z t\z ^ ^ mmx'B riE^^fijjit- K J t riE«^«fficjji^- H J . o ^ ») . r 
o f f J i: r o n J cr>'^m<nmwimit. 5000 ^m±^^ ^ ctjb-^. roffji:r 

0 n j com^i}-'. ^^[zssm-Z'^^. mn\z. n<Dm}£m^lzisK^X^. 0^-0. 2V 

co-mB^mx r o n J i: r o f f J <^mmi}''^mx'$>^. 

[01341 

- \' ] h-'^m-^hfinx^^izn^^o w^^m^nit. m i iz^-tmTt^. ±ie2ocot 

- K ^ff JtT-§Tv^^^lJ. "T- 9 t-^mn^flXS.^^VtmX^y^. ^ >h IZ . t%^i3-<r>=E 

- H ^ ^ <3?b ic. MmizJEcomBE-^e^imLX ^ . f^tf LTv^^ K {J^ft^€. C 
i: 55: < T='- 5^ tiT L S 7 c t li^rv^, tsfe o t . 13 1 ic ^is^m^mTlc J: ti 

V ^¥mm<7)m^ii!, L<)Mft6T-*>^, m i iz^-trnj-a. ^t^mmi^m i o 5 rgismfiiw 

1 0 3 t±.^mm I 0 6 t<r>m\zi\ii]\i^ fi rznm iz ^ 0 i&mMfe'Xfb-r-g. ztiz^*). ^ 

[01351 

^t^»cft:^ic -5, ij'. [3 8 ic^i- <k 7 ic. 1. I Y m&x ^ *) . ^^nizmmnt] ^ 
mmm^. 'f'i^^ 9 Jivim^^^. "ri^- 9 Jimmm^^ii^isb. ) - v 9 A-f<r>f^-^j ^iv^iy 

f^-:?. .N-_v^;i, . . -r ■:f ^ >\ T 7. (PDA) <r> Ti-tt ^-f . ^T<?>«^tf 

. 'J Ji :3 y ^ — 9 , '7— i'XT^-v-a^. 57. i^ms^M. 

1^^. afi^- >y h . W.'^m^j: ir^o > t ^ ffl t s ^ T t-f -5 c i: jtj'af 

fig i: 'S: -S , 
[01361 

izn<^m,i£'^B\imLxms »c^-r rm<?)Hsta^^flgj ^ ^ *) h j t l/^^ic 



N -L. aP ^TS* i W U 1 . i. V J^>^ _L v/y ^;jL -a. HWJU V ^ <- V. N \ ^ ^ \kS US 1JL V\ J K \ U\ 

\z±mmm 1 0 6 »c+ 0 . 5 v^ep^D LT. mB^mmLtz t # izmm^n^mmi.^m. 

[0137] 

ffiiij^ ti/2«5fEli. ^-3 1 0 ^i}^m±t^^ •) . c<7)^. ,^l^<)Mc 1 0 0 0 ^ ST/h^ < 

z<^i^c;>m-rLftli. S^M<7) 8 6 •} . - 5? <7) fij gij ic li H ^ 

vMtT-5b^, ^fz. m 9 \z9jk-t I 0 ^\znM^ ^ 1 0 , 000. 000^lc51-}f^ti^^ 
ck . 1 O^^c^mrtMli. m±ii.cr> 6 6% (3 :5i-<?> 2 ) Uf^lzmM L. ^- 5' c7) gij ii 

^mx'3f>^ z tij^^m^ii^o \:^i±.\z9jkLrzz t\z k *) ^ m i iz^-tmfkm^'^rz ^ =e 

[0138] 

R^-r J: 7 IC L fco Lij-t^jb^'b. C tl § Jl ff^ :^ vi li . E C R X ^n' -y 5^ >S icPl^i" 
[01391 

-g. -y 5^^^. P L D^ffiSL^^MO C V DvS ^ irX-ff^R^i- ^ C i: )b*T-§ -So /z ^2 L . ECR 
-y C tX-. ¥±iT'^iT =5r|ife^^ . ^«^. !^i5§m#^ # ti 

o 

[0140] 

±%izm *) m-f z tti: < . mmm ^j: m^iz ^ *) ^m-kr^ fi^Lx ^ ^\^. znhcoztiz^ 

[0141] 

iTf fF^i^ 7 ic^^ tlTv^^ J: ^ ic. =&fS ^ ff^«^ L ^ . ff^R^ L Ji <7) ^ffl ic E C R 7 
[0142] 

izitmLx. mnm^k^mzHi'^ z tij^'Bsmt^ji^ho mo sf e T-^m^n'ii^ t LfzD 

RAM^SRAM. 77-y^^>^:'j:5rirT-lJ. h , V-x, KU-f>c7)^tH5|^5|f^ 

•tm=f\z ^fiit. ^m^j:mm-km\'^^ z tx. m.^<7^mnm^izm'ht^ii^\zmmm'km 

[0143] 

^tz. \^X}L(n%m.<^W^mx\t . EP^n L fcmff ttitriT'*> o fob*. mUti:f^h^^^<7y^<>]. 
X«ffi^ep^n LT ^iBjIf ibtl-So :$:^B^c;>S:*:fl^ ^r©-^«ti. 121 1 IC ^ i" J: 7 IC 

€>. C:<7)J:7^1f;3^J:^^Ci:T'. 2 o co m^i ^ ^c pff MiE (DC. ^EP/jB L 



i^oT. m^lt. mi 0 (a) iz^.-t^ 7 tc. lfe^t'l4^;Hx 1 0 1 a^fflv^. flU^tirc 
TgP«1ilS 103a. 103b%fflv^i,j;7JcLT'tJ;v^o ^fz. ^fz. m I 0 (b)lc 
^■t J: 7 rc. 10 1a ^fflv^. TgPm«iJl 1 0 3\z^:y 9 h mm 1 0 3 c ^ 

mm J:-7lcLTtJ:V^. 010 (c) tC^i" J: 7 \Z . mmit^m 1 0 1 a ^fflv^ 

. ftH ^ tlfc±g|Sm^i 106 a. 106b^fflv^^J:7lcLT^ckv-^o ^ ^\z. 010 ( 

d) ic^^j: 7 ic. ?tis ^ tifcTsum^iii 10 3a. 103b tmm^iirz±.^mm i o 

6 a. 106b^^fflV'>i,J;7lcLTtc):v^, 
[0145] 

^fz. mi 1 ic^-t^ 7 ic. x^B^)b-'o'5r^lfe^'14<7)^^R9 0 1 ^fflv>^ ck 7 ic 
LX^^\^o C<?)iS^. EI 1 2 iZ7jk-t ^ 7 tc, ^^R9 0 1 ^c MiiJLff^RX L T Z C ^ 7 r 

^att. mm 9 0 1 <7)«ffl crmnmm 1 0 3 <?)ji^fiKffl<^/x?tiij) ^ *> m^^^ :y 9 h 

^ t h ^ 1 iz LX ^ ^K^o Z<r>mTs.t^ ^ z t\z ^ -oX . mXL^-t\'^:^y ^mm^j: t-s 

i3jjf^*'2. em^X'X^mizi^Bnx^^rzdb. m \ nz^s-tmfi^t^ ^ z tx- . ^ ^ 

z t X'. mf^LrzVtm<r>u-M:m^i}''mhfi^o 

[0146] 

^ h\z. mi 3 (a) lc^-tJ:7lc. ^«:5r '^"T 6 S^ljl 1 1 0 1 ^fflv^ S 

i;7lcLTtc):v^„ t/c. HI 3 (b) tc5F-tJ;7lc. mm I 1 0 l<?^±fcfiLT TSUm 

mm 1 1 0 2 ^n^. z<^±.\z^mm i i o 3 . ^^.mmi^m 1104, ±gi5m« 1105 

^^tt^ck7lcLTtJ;v^, Ell 3 (b) iz^-tmii^ t L fz^^ . mm 1 1 0 1 J: ±g|5m 

« 1 1 0 5 t<7)m\zm^<7^m^m^-kt\im't ^ z tt^-Bimii^^ ^, 

[0147] 

^fz. H 1 3 ( c ) ic^-ti: 7 ic. ^Hffii 12 0 1 iO±ic. i^^H 1 2 0 2. 
1 2 0 3 . ±g|5mffi 1 2 0 4 -^m-f^ J: 7 »C J:v^, Lfcif^. ^IHIx 

1 2 0 1 TS^mffiJi i: ^ EI 1 3 ( c ) Iz^s-tmmiz-f ^ Z t iz ^ X . Mfeil'tt 
<7) J; v^^JSIIx 12 0 1 <^ ±.\z^mfi^WmiJ^r^fi^^ilX\^ ^cox . J; ^v^riJiIIi5E^m)b*lt ^ 

ti. mi'<^'^^mi^i}^mwx'B ^ . 

[0148] 

ii'Sr^o ^l^m^*J/l<7>^i?i)*i¥ < ^ -5 t . > ^ fli <50 JPc M ^'^ S < 'Sr •) . S/ 

< ^ . M - i'mrt)b«^iefi^ic'5r^ t . > t 'If L ic < < t^lc. 

[0149] 

%m.-trni. ^^Mni^mit. m.i^ i o nmcommt^^mt ^\,^. ^rz. ^yvtmizmi- ^ 
sjjifi^^is-rnij . ^^mmi^mii 2 0 0 nm^ ')m < Lrziji)*^\^. h<7y^m<^ 
jfsm. ^^mMi^m<7^m^ 6*3 0 ~ 1 00 nmT-*>titf. > t 'J cr>$}]i^ti''mu^ 

[0150] 

mn\z. T^'mmm<7> ±.<r>^f^m\zii\^x'h . ^ *) itfm^j:mmi}^wu-t ^ , z<7)mmiz 

o T . A \ 9 -Y-y h , S i 9 -Y'j y , T ^ 9 - Y v h m^'' fzE C R ^ ^< -v 9 '(^\z 
^ *) . ^ ^ A \ 20^B> Si02fl. Ta203^^i-'J ::i y mm<^ ±.\zr^f1^ L fzM^-^ M 

izum-t^o i.m^mt}''. m&cr>mmizmii^^rLrzV<mtL. ^ <rcom<^±.\zAi fj^h-^j: 
^ AL^mmij^mm.^ nrzV^mt l. ^ ::jymmt ±^^mmt<7>mizmf£-ki\iijvLrztB 

nh<nmn'mf^<r>^^it^ ei i 4 tc^-ti: -7 jcs:^. 



I V i vJ i J 

[01521 

ijijxii. ') - ^mm^^omm^k^m-tnit. a 1 s i 0 2^^fflv^-g)ii^ii. « 

^<r)mm<^'^m. S i 02i:T a 2O ^i)- hmii^^ flfzi^mm (7)^-^ . mmt^S^b nmT- 
[01531 

^mm^m^'^mm 5 itxmm^ ^^^^izl-c^^k^. mx.it. mi 5 (a) iz^-t ^ 
-7 \z. ^^mitmm 1 3 0 1 c^^jiic. nmt^j:?>r^mmm 1302. '^mm 1303. ^1 
mni¥m 1304 -^mm^L. ?iism#Ji 1 3 0 4 co±»c. ^ ■«'Pff^siBist^ lt«i^<7)± 
s^m^i 1 3 0 5^r^fi^-tii\t^\^, m^<7^±.^mm 1305 tcjtJt^LT«sc<7)?feii«#i^ 

[01541 
[01551 

tfc. HIS ( b ) \z^-t ^ -1 iz. mm'\±mm i 3 0 1 <^±tc. nmt ^j:^r^nmm 
1 3 0 2 ^ji^fiK L . Tg^mffin 1 3 0 2 c?>±ic . m.mm 1313. ^tkmm^m 1314. 
±mmm 1315 i3-^^j:^m^k<nmj-^m.m ^it^^^\zLxij^\^. mz.\t. mt^^Lfz 

ztx. m ❖<Jo^^i^m#ji 1314 tj^mii^xB z<7>^^ iz'^m.Lxmii^^ ^ z tx. 

o 

[01561 

13 1 5 ( c) iz^-f ^ 7 tc . ^^'li^^fx 13 0 1 c?:>±^:I. ^ii i: ^5: TgUm^HW 

1 3 0 2. ^^Ji 1 3 0 3 ^Jf^fiKL. C<?)±lc. 1314. ±mmm 1315 
/?-'b^rSM^<?>^T^ie^lJ $i±Sc):7lCLTtJ:vn ^ hiZ. 015 (d) fC^i-J:7fC 
. § ❖<7)^^^^;^LTV^^^fe^Ji 1313, 1 3 1 4 coffiljffi^. ^^ilJS 1 
3 1 6 xmi * 7 ic LT^ *v^« ^fz. m I 5 ( e ) ic^-t J: 7 \z . ^^'I±^1^x 13 0 1 
<?>±»c. «a =5: ^ Tgl^mfiiJi 1 3 0 2. ^mm 1 3 0 3 ^ff^fi^ L . Z<7y±.\z. ^MMW 

n 1 3 1 4 . ±^mm 13 15 a^h^ ?>m^<r>m^'knm $ -if. § ^ (^m^^kmii^i^xK^ 

^^mm^m 13 14 ^iUffl^. i^i^iilJE 13 17 TS7 ck 7 tc L T «t J: , 
[01571 

HI 1 6 tc^Fi-ck 7 \z. m,m'\±mm i 3 o i <?>±ic. ^mt^^: ^rummm 1 3 0 

2 ^ff^;^ L . TSISm^/B 1 3 0 2 <7:)±lc . ^t^M 13 13. ^^mMi^m 1314. ±.Un 

« 1 3 1 5 ij^'b^j: ^m^<^mT'kmn ^ a. ^❖^^siltv^^ mw^<^^^Mni^m 1314 
<r>m^-^^m-t ^ J: 7 ic. ^mm 1326 ^mti^Lx ^\.^, ztih<^^i \z. m^miz 
^^Lxmfi^Lrzn^<^^ikmni^m 1 3 1 4 <?>ra^. i^)§^#T-S7 ^ iz-t ^ z tx . § 



IV 1 O O i 

[01591 

t z .^^kmm^m i o 5 \zisii-^&tjiii.<D^itii. mmz ^ 0 mm-t^ z t ij^m 
T-*>^, Tmi^tK^E- K J <7y^m<r>^t^mnwm 1 0 5 icpffs<;)mjE/?*en^n^ ntzv^mt l 
T-Siomsii^mLfaift^ic. ±gpmii 1 0 6 tT^mmm 1 0 3 t</ymizFfi^<7)mj± ( 

iJiJ;^l^+ 0 . 5 V) t . 13 1 8 tc^-T J: 7 IC fti- -5 , 'Srfc. 13 1 8 

o 

[0160] 

^j^ij^jLiemiip^ic. 1X1 Q-^Ai}-^ I X I 0-^ A^mcomwi^wiLrz'^itmmi. 
h^^i^^ < miSitjL~^mx^^, zn\znL. ±mmmmiz i x i o-^ a \^x±.<7^mm.^wiL rz 

'^li. mii^mmi^l)^±B < ^j: *) C^J^UO. 7 mA) i^^tK^m^tUit^^o z<^z 

ti}-hmhi}^-^j:j^i\z. ^mm^m 1 0 5 icfeit-ssjit^fta. ^mm^m 1 0 5 izw,n 

. m nzTs^'tmi'it. MEEiz^ "^mm-t^z tt^-^mx^h^ tt^iz. mmz^ *)mm-r 
^ z t ^"^mx^h^, 

[0161] 

mximmmi^m I 0 bi}^MntJi^m<7> mi \z^.tm J- \zML. 13 1 9 ic^i- j: 7 t. 
•f. ±gi5mffi 1 0 6 TS^miiJi 1 0 3 t<7)miz. n<r>^^Ji x«jee 4 vx 1 0 

(#J^tJ+ 5 VT- 1 0 M s ) ^ISIScIhI ( fj X. 4 0) E|l:fin^^ tm&tfi^m t ^j: ^ , 
[01621 

nco^^'i ^mm^iiimLtz'^it. i&ntii^m\zmf-t?>o ov^-r-. c<3o:i^flgic. IE<7>^^•^^ 
^'mf£^m^\B]i\ii]Ti-t ^ z tx. m&tKVKmt ^j: *) . sEmz^^ :^munmE^^j\^ 
m-t^ z tx. ^^.mmi^m 1 0 5 (^mtn.n.t^mit-t t . mx.it. lEmm^^'i :^7k 
z/nmR^^'i ^-^wm^^ z tx. ±ie^^<7) > t . r o n j r o f 

f J <7)V<m-^^it^ it. ^fz. r o f f J <7>:\itmi}-^ r o n j <7>v<im-^mit^ -a:^ > ^ 
mi^i)-'^mx3h^o 

[01631 

1 0 5 (T^i&tfi^m^mit^ z t **T-§ ?>mR^<Ji :^<7>mmtf^mit. ^ 

Ulz ^it$ ^ Z t ij^X B ^ o m^lt. + 5 V T- 1 0 At s . 40 comBE^^ x ^ E[J fju 
L X m1&ilLV\m t L fz'ik . - 4VT'l n sc7>^vwN-;i,x^l 0 ^Wn^-t ^ Z tX . fficfefrt 

^m-^t^it^ z t ij^xB ^fz. zc^v^miz. + 5 VT- 1 M s <7)^vwN-;u 1 
0 o^i\iija-t^ z tx. mi&tn,v<m^t'^it:&ithzti,^mx3h^, $<hiz. z<7)V^m 

\z. - 3 V irfiv^mjBEt L T 1 0 0 m s 60 7. ^ 1 0 0 0 EH /jn -5 C t T- , 
t ^it^i±^ Z tij-^mXir>^, 
[01641 

YKiz. mi izfjk-tm^'^mwi'kmw-t^ v ^m^t lx m^^ ^m-^iz^^^xmrn-r 

^. 13 2 1 ( a ) tc^-rm^lcfev^T . ±g|5m« 1 0 6 i: TSI^m^ill 1 0 3 tcomizW^fl 
^mm\t. 13 2 1 ( b ) iz^-t ^ 7 ic. ^isim^^^fi 1 0 5 ij-'MntfiX 3hnit 4- V v^m t 

X m.mnwm i o 5 i)*^^k\K^mx3hn\tiryv<miiiii,. m^it. 132 2^ox-y> 

xiCTjs-t J: 7 ic. ±gK«<l 1 0 6 i: TSSmffiH 1 0 3 t<r>Wi\z%<r> >v 7.t^<T)^^>v t 



•JL :x; ^ >>- H' /ju V -s) >- c_ I. X _!_ DP BaTsi i v u <- i op m.'mim i v o c_ v>» ihj wiu/i l o %t>iL</'' xi 
I 0 1 6 5 1 

«<iJi 1^ 0 3 i: jigpm« 1 0 6 t<7>mizm.m'mm^mmLrz t ^ <7>mm-nBn'\ii}^ . m 

^ ') t^mm.T'^ ^ . zcr>m^. mx.it. m^m, tmrn^ o . s wnmt-t ^ z tx- . 3m 
0 3 wmLx^m^S:iJiVtm\zm lt v> ^ ( -v h ) » 

[0166] 

4 0 nml^lTiz^j: ^ tmmij''^ <Wtn^ X 1 \z^j: *) (PJSM) . B| )5r ^il^«'t± i?*MiiJ ^ 

. fi^mm.'^cr>:^mx'. rin^msrt (djsm) !b*/js$ < ^: »? . ffi!b-ic^imm'i4fe*mpj$ tii, 

[0167] 

-hie tfc^fi^fbt/^^ii. ^^.mm'\^i}^^s^ fixmwi cm^ii.) t^^h^K^m^izit. - 

v^S, Zillt. mnm^ij^h < ^ LX ^ <^^flX\.^^o Lfe-L^rfe^b. 

c<7)t7.5-.;s>;Mj. i^^c^jsisic ^ *) 3 0 ^nmx"t <'\zmmLxm^Lx l * 7 . c 

[0168] 

^j:^mx.itmm 2 0 0 nm\>ji±<7yHiSimmi^wmiz. m\'^mm-^B\ii]\i-t^t. m^mizmm.13^ 
wttL^ J: 7 ic^ ») . nm^i¥f3'mm~t ^mnmm <i-y\^^^9'^>)^^\Bmz-ro z<d 

J]t M ^ l# O .IB a .J, tl o 

[0169] 

W±tc|feH^ L/3!ii^m^lcUlt€.JHf'ttJC)ft L. 0 5. H 7 IC^J^ L/i J: 7 IC. rBi4 
T i 3O i2<^<k^«l«fl&aLfiKJclt^LT]iiiy^c^ 5' > ^ # t? H =5: S ^ H >t« ic. n 
S3 ~ 1 5 nm©S<?>«^<7)B 14X130 1 2^«SRJiS^*l L T S ^Hiffkil^^fli J 

\t. m]%AOnmm^<^Vimx\t. 03 (e) ic^i" J: 7 ^ ^ff^/j!^ L fzi^SI^(7>^pgT' 
{i. + 1 4 V * T-mj£^ep/]n LT ^> 1 0 -9A^S<508K^I'^'5rm9ilL )t>-3rtti>5:v^^v^«Miiiit 

[0 1 7 0] 

^ h\z. +1 5 Vlil±<;>«ffi^En/jni-^ i: . m 8 fc ^ L /!:!f^ ^ ti -5 ck 7 toSr 

CfcT'. 121 8 ic^-t J: 7 ^5:. !ffi^65'5rm-rtmBE!ff'l±)b*^m$ ti§ ck 7 lc^-5o c c;) J; 7 

. r^mmmv^mf}- h^^K'&itn^-k^^-t^mAz^it^ % ^mmm^-^ . n%,m-mmi\L (ei 

ectrical Orientation: EO) J!iiili:nf i: i: i" ^ 0 ^^lifec;)0flglc i^lt -5 ^B^e^btJ 

^^tt. mw^i3m<m.^m-^j:mBi)^m\'^^mxm.m\^rz^mx\t. e om^^-t ^ z hx 



R -^^^ Xv^^v^TE OiiaH^^f 7 cfc -7 IC LT J: V^, M^lt. E C R ^ X-^mUXlt 

o T v-v ^ , 
[01721 

Z<r>:ji^Ji^--^^\t. ^m^^<7)^WLm\z ^ *)m.e V<)-^ISC 1 0 e V <?) ffl T- ftlj ffll HJ fig 

^'t^tmmt<7>mx'^t^fihi}-<h^-['V<7)m<iLm-&^^^it^zti}*X'B^o 
■ox. E115. Eiieic^i-mTtciDV^T. 'rw>'m,mm 1302 \zmu't hw,m<r>-m'^ 

-ttiif. 7' ^ x-7rL4'c;)^^R!b-'b^^-r-g,mti^T-. zn h 2 -:><r)nm^\zE o%mz'B 

[01731 

. -mit^> '} 3 >M . s^fb 5^ > 9 fim<^m\zmm^ ntzz mmm<^m'^\z'o\^xm.m't 

tzi^ ^ymm<r> h\zmf^\.x\^tz, z<r>mmi^^-^m-m\zmnLrz^^^. i^^y^ymm. 
h }L%^^mmi\immt<r>mz%mmi}*mi^^nhz t t^u^^ntz. 

[01741 

±ieW^*D^tcov^T^F-t t . SOa! L/iE C R x>^• >v 5'7ilc ck •) . ^IRMS^ 4 2 0 °C 

<r>mm<^^m-^^mmm.Tm^mz ^ ^mm-t^ 13 2 4 \zm^m\z^.-t ^ 7 tav^mt^ 

m^^ti/c, m 2 4 ic^-t <i: 7 ic. =1 ><)-'o'5r-5*1j^ 1 O \<r>h\z. Wciti^ 
121i:Bii:Tii:Si ^#t?gffbi|^)b-^ ^r^gefbl^ll 1 2 2 i: Jl ^ L . 

itm^*^/i 1 0 5 i}*r^f^^ ntz^mt^um^ , 

[01751 

Z<?:)J; 7 tc. 3 >^;iS<^±lc:^^i^m^4:;i 1 0 5 h^r^ii^^ fitzVtmh-t h ztLh 
<^%m\z . ±a! L ck 7 'Sr 2 mm<^mi\Lmm t^W^f^^ ilX L * 7 o ^r^. B i t T i i: s 

i t ^^tfie^k^l^<7)Ji^i. mn^icfl^Bi^^ tifciefb^- m >/ic;>±ic^li5im#JB 1 0 5 

Jf^fiK^ tl/ct«tflgi: -tSii^lC 4; . l^ffltcm^^tlS, Z tl-oiOl^ffllCff^fil^ 5 tl^;S<^t4^T• 
. ^fb^ 'J =1 >)1 1 2 1 li. itHSm^iJ'3 . 8 c i: tl. ^l^m^|s:Ji 1 0 

5 icmi£^En/jn L f-Jt^. ck ^ < <7)mffi<j*i&ft:>' =/ >)s i 2 1 icen:/jn ^ ^^[zta 
. ^^i^m^^^n 1 0 5 icmffi)!j*^ie$ ti^v^;i^fiBf,,^^^^ tiSc m^t^m 122a 
. wmmm'\t-^m^^ n^m^izmmt-^j: ho znh<7yzti}-h. ^^mm^m i 0 b^m 

J:-7lC-t€)Ci:*'J:») J: fli ^ 'b tl -5 =t h%x.htlho 
[01761 

iz-oK^x %m~t h o ^ < ^htiXK^ h ^ 1 iz . ^ -'y uitmif'M'^w^ji^'t h o 'ift-ox. 

nx tr:i i^' 3b*fiTi--S C i: ij^f-m^flho 
[01771 



m.^ ntz^mh l . z<7)}l\z. 4 5 o 'c t \^rz^mx-. ^ ^ t ^ 9 > 

[0178] 

El 2 6 \z^-t ^ 1 -miti^ -J =J >;i 1 0 2 a 60±lc ji — '^ u ih ^ ^ TUMMm 
1 0 3 **JI^;5^^ C<;5±tc. BiirTitRu i: ^ #Oi&<t:1^ ^5: -g> ^ffiil 123^ 

AL. ^mma^m i o 5 ij^Mji^^nrz^mt-'mm^n^, ^mm 1 2 3 li. e d s (x^. 

^i- ^-:^i(a!X*l^^7t) iOSlc RutTi i:Bi i: ^ # t? i&fbl^T'*. ^ C t ij-'mU 

^tlTv-^-g,. tfz. 1 0 5<7>^ffife*. I^ffi/i 1 2 3 <7)^W^^lt. 1 0 nmt^ 

^20 nm<7)^: V :f n yb^WULXK^^ Z t Jb'fijB^ L T -5 , o T . ?l^m#Jl 1 0 5 

tt. ^mm<^±.izm.mmff^L^j:\,^iji}^^ ^\.^v^mi}^m>hn^ z t t-'hij^^o 

[01791 

mx't^A,fz^mmm.(^^mmizmB Lrz. s.m:it9y 9 Jicomt^T^^mmm 1 0 sru^^ 
mm^m 1 0 5 izmmLtzV^mt-t^ z tx-. s-f . TSBmiUJi 1 0 3 (T^^mizisn ^^m 

comri^t^mmx'^ h ^ 1 iz^j: ^fz. -mit^> ') :=! ym-km^?> z tx'. mm'\itmu 

X'B ^ J: ^ iz^j: ^ . ti£oT. Tg^miS/l 1 0 3 RZ/^^MMi^m 1 0 5 i: <?> Wffi ^ffiH 

9 >i <r>m<r> AiX^ 
[0180] 

)Xfc. Eiefb5' > 5^ 'i<r>mij-^mji^Lrz^mm cmmm 102) ^fflv^rc^^gim^m^ 

ff^^ $ tifz^fti t L . C 60±lc . HUM L /cE C R X ^N- 7 5' ic ct 0 . ^jf 2 0 n mSS<7) 

^mit9y 9 Jim. -mit^> ') zjym> Rmit9 y 9 JimcomizmmLxmmb nmmm 
tLfzmmmij-'mii^^rirzV^mt-t^o ziih<r>^m\t. mz (. c) ^m^^^xmrnLfzE 

C R :^ >y 9mizJ;:*) mf^-f -6 o 
[0181] 

um-t^t. f^PB<7^^mco Ji ^ um%m<^ 1.1Z . s nmt\^^m^bxw^^m<^v<mx' 
. ^^^Bm(^^Wi:it9 y 9 Jim> -mit^y =i >ii . ^mi\L9 y 9 Jimt^n^hnrz. ^tz. 

[0182] 

K\z. h'&\^rznmmM<^m.mm\zis\-f ^mnmn^<r>m^^^w^\z':>\^xwLWi-t m 

m.m<r> iff '14 li.)Xtc^-t(a). (b). (c). (d)c7)4o(;>-^>-7-;u^f^giLTP 
SLfco -^^y^u (a) li. -ofevt L D ff^ 'J =J >S1S<7>±IC. £ ^ fl: 5^ > 5^ ^i. Ji 

. -iffb^- ^mit9 y 9 Jimcr>m\znm$nrzmm3 nmmm<^^mmt}^mm. 

^nx\.^hi><r>x3h^. ^fz. ^yifji (b) It. '^'t^Lfzvmi^ ^ y mm^ ±.\z . - 
fkiti^ ^m:it9y 9 >im> umiti^ y m<7>mizmm ^ ntzmm s nmnm 

<^^mmi)'Bif^$ nx\^ ?>ij(r>X'3h^, ^rz. ^y-f >\. ( c ) \t. ^^^l/^p^x 3> 
S5Hxc7>±ic. -m^ti^ 'f ^ y -b^^-^j: ^mms n mnm<^ mmm t^mi^^ nx ^ (t^x 3h 
60 * . -4- > -7' ;u ( d ) a . '(9cW L fz D m ') -=1 y mm<7> ±iz . s.mit9 y 9 ij^h^j: 
hmms nmmm<r>mmmi}^m!i^^iix\^^ij<r>x$>^, 

[0183] 



•S, m M=. ■i <S c -L. DP ^THH rv. X ^;_L. w- /;u C: 4L 1/V J(£t C_ U , :y / ^ m "T "^J* ^ TM VN. 

[0184] 

T-:';:^ ^rmrt-SS i: ^Sr o Tv^^« ^ . •4- > 7* ^i. (a) JkU^z^zf^i (b) li. 
(c) t^y^'i (d) <7)4'^fl5'5riffttt 'Sr^o c ti m 6^ bH ^ 6^ 'Sr 7 ic. 

[0185] 

m 1 \z7r^-t^fi^tmu<^^^MMi^^i^cr>m.^^^\z'D\,^xm.m't ^ o m^icfflv^fc^^<;o 
r^miz-o\,^Tm^\zWLm^ ^ t . ') ^y^WL<^±.\zmmit'fi:\z^*) -miti^ ^ 

ymt^ri-t^^nrzVtmt l. z<7y±.iz. mmtrzE c r x/x'-v 9's\z^ 0 . ^i?2 0 nm 
mf^<^'i-r-oummmf)^mf^$firz^mt-r^o ov>-e. ^^-^ Am)ii;i<?)±tc. so 
mLfz^^iz. ^Wcit9 y 9 )im> -miti^ n >ii . ^mit9 y 9 Jim<^mizmm ^ n 
fzmmb nmn!^<7>mmmt^mm.^firzikmt-t^o a\z. s^sss^m 2 o-c. mmm. 

1 iccm^^^-Z' . ±.m^mm<^±lz ^ ^ t ^ 9 y t-^^t^mf^ 4 0 n m^J5<7)^ 
[0186] 

JiiELfcck 7 lc)f^fi^L/im^c;)Sfrffi^. Sii^«TSI6^MT-il^ L fc-liSm^ H 2 8 iz^ 
IS 1 0 3tfO±ic. ^mit9y 9 Jim 1 2 4. ziiffbi^ zi>Jl 1 25. S.mit9 y 9 Jim 

1 2 6 c7))itiicmfs $ tifc*fe^)§ 1 0 3 i3^mm.^n. ^^mm i o s <7)±.lz^mni^m i o 5 
h-'^fi^^ fifz^mt^^^nrzo ^m<7>m<^^mizit. ^mmit^^ti-f . ^rz. ^m<^n 
miinm:t- ^x^m^j:iKmx'3h^, c <?) J; 7 ic. mwz^.-t^^mm^mfkmfi^-t^m 
') ^ y (^m'ks.mit 9 y 9 Ji<7>mx'm iz^mm^^'^mmm'k m^^ ^ z tx- 

J: 7 ^C ^ -5 , 
[0187] 

im 1 1 ^mn<7ymm<7>mm\zisi-f^^mmi^m^<r>mf^m^m^m\z^s-rmmmx 

[El 2 ] ■^mm<^mm\zisn ^mj-<^mMX'm\>^^E cR^^^ y 9mm.cr,m'k^^m 
f^mx^^. 

im 3 ] ^^m<7)mmcr>mmizisn^^mmi^m'f-<7)mmnmm^^s^xnmx^^ 

o 

[0 4 1 E C R -v i 4T i 3O 1 2^^^^ ^ /^Jf^^?) . ^AL/ii&^ 

n^mmm.xm.mLrz^^k^.tm'&LmwM-k%t^m.mmx3h^. 
ime] mmumizn-t 14x130 \ 2<^i^^Mf$itmnm<7>'mit'k7jkLrzm'\im 

fl5 tt; -t H T- *> ^ o 

[EI 8 ] EI 1 iz^.-tmTcoT^^mmm 1 0 3 1 1 0 e a^cT^^tcmff^En^n l 

fzt B <^-mwmitco^m'k^-tn'\i.mx' ^ ^ , 

[HQ] HI fc^^^^{cfctt^7»- 9nn^n?,mmiz'o\,^xm.m^^rzdb<Dmm 
mx3hi. 



I lij I <J t -H-"^ :«i "n lei >^: «e. ;i> -o ► ' -o TO e« ^ hi^ j /r« ;jy<i vi s. i* tv »v- /js m 
ffi 0 T -5) o 

{mill *^B^cofiiico^]5fe<;)ff^flg{ciJtt i>^li^«#:m^co)|ifiK15ij^1i5tfi^tc^t-»T 
H 13 T- ^ o 

ffl m T- ^ -5 o 

[0 1 51 ^^m<7^iiL<7>m:m<r>mmizisi'f ^Hmmi^m^<^mi^m-^m^tf3\z^^~rm 

S 0 T- -5 o 
ffl 0 T- ^ -S o 
ffi 0 T- 5^ -5 . 

[0 181 Tggmiiii 1 0 3 i:_hgp«fii 1 0 6 1 <7> m iz mil ^ mmi. t . m^mmizm 
[0 191 0 1 \z^-rmi--^^^'i ^nm\z ^ *) mm-t i>mf^m'k^-t 9 ^ ^ > 

[0 2 01 m I \z^.-rmT\z . ^m}£<^i\im'km*) mlx^^^^'i ^m&B\im<^'ik 
\z m m. CO f t ^ iij ^ L *s m ^ ^ -r !ff '14 0 T- ife -5 , 

[0211 01 iz^-tmj-'&mm'&um't ^ ^ -i v ^m=f-t ux^v^^Jt^icov^T 
[0 2 21 01 ic^-tm^^msft^^ysp-t-g, 7. V ^m=fh \^xm\^^m^(r>u\m>' 
[02 31 0 1 \zws't^=f-<^^\^m^\z'z>\^xm.m't ^rzib<nm.mmx'^h. 
mmv^m-^^mmnT^mmz ^ ^ um\^tz^^^'kmsKm\z^.'tmmmx'3hh. 

ji<7)»f®t^flg^3g3gMm^siii»Mic J: *) wim\^rz^^^'k^^^m^m.'WMX'3h^. 
[0 2 6 1 >i ^ i^mmm<^ i.\zr^jix^ ntz^ ^^-^ ^ t ^ 9 > t^^t^^mm^t^ 

m<^mmv^m^mmmmj-m'mmiz ^ m.mLrzft^W:^m^miz^s'tmmmx^^o 
[0 2 7 1 nmmm<^'i&mm\zisi-f ^mn^n'\^'&^^-t^^'\^mx^^ o 
[02 81 ^-^ ummm<^ ±iz . ^mit9 y 9 >\.m> -mit'> =1 >ii . ^mit 

9^9 'im<r>m\zmm ^rtrz^mm-^^Lxmrn^nrz t^;^v7.i:^5'>t^#tf3^ 

mm itmm<7^ mm ^m^mmmmfm^m.\z ^ *) m^L rc^m^^-rsBm^^KT-** 

^ o 

[0 2 9 1 'I -'^ ummm<^ ±.\z . ^mit9 y 9 Jim > -mit^y ') >;i , ^mit 
9 y 9 >imcr>m\zmm ^ iifz ^&mm -k^Lxmrf^^ nrzt: ^-^ ^ t =f 9 y t^^t^^ 
mmitmm<^mm^m^mj^mmi'mmm.\z ^ ^ m.mLrz'^m'^m^miz^'tmmm 

[03 01 X5'y^'M^^^^•x5'^^f-^Fe R AMcT^mM'^^^-tmMX ^ . 
[03 1lMFIS^Fe R AM<^mfi^m-^^'tmMX 3h ^ . 

[03 21 'iftM^ *) 5bs^fe^«#^fflv^/c > t 'j mT<^mfi^m'^^'tmMX'3h^. 

[01881 

10 1-*^. io2-*fe^)i. I 0 3 ■■■ r ^^mmm . los-^^^i^ 

m^Ji. I 0 6 ±mmm. i5i-m%m. isz-n^^i^^. 
1 5 4 -^mmitfi^s^-mo 
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